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DRYING OVEN 


Designed to dry chromatograms safely, 
evenly, cleanly and quickly. 





THE NON-TURBULENT air-flow between papers ensures 
uniform drying with freedom from flutter; thus spot 
transference and damage to wet papers are avoided. 

The internal air flow rate and the rates of air intake and 
discharge are easily controlled to give reproducible con- 
ditions. The oven can be vented to atmosphere, or to 
trunking, and can also be used as a completely enclosed 
system. Suitable non-corrodible trunking is available. 

Continuous and accurate temperature contro] from 
ambient to 220 C is given by a contact thermometer and 
mercury relay, and a safety-ceiling thermostat prevents 
accidental overheating. 

The oven is easily loaded and unloaded by means of 
the telescopic rack, and the 15 glass rods carry 50 sq. ft. 
of paper in strips or sheets up to 22)” sq. It can also be 
used as a general-purpose laboratory oven, with three 
shelves provided as an extra. 








Interior is of stainless-steel, with viewing door of 
armour-glass. Interior size: 25” x 25 18”; Overall size: 
15” x 36” x 264 
Catalogue No. C40/270 Price £15§7.10.0 





Write for full details 


complete laboratory service 





BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND. 
Branches in London, Glasgow & Manchester. Agents throughout U.K. and all over the world. 
TAS/BT.44 











for clarification | Be and sterilization . . . 


FD-420 Gallenkamp Filter 
40 ml. For vacuum filtration to 
take 3-6 cm dia. filter pads. 








Gallenkamp filters are made of a nickel-silver 


allenkamp filters 


Easily sterilized ~% 


alloy, heavily silver-plated, and fitted with a perforated 
stainless steel disc to support the filter pad. The 
filter pad forms the joint between the two halves of 


the filter and is pulled directly into position under 


Rapidly assembled ~% 


an even pressure, thus ensuring a perfect seal. 

No washers * s There is a range of Gallenkamp filters from 40 ml. 
a ° 
to 750 ml. to take filter pads from 3-6 cm to 


Polished stainless steel ~ 


14 cm dia. for vacuum or pressure filtration. 
filter disc 





The sterilizing grades of Sterimats remove 
deposits by adsorption. Complete efficiency 


has been achieved by the careful, precise 
admixture of asbestos fibres and cellulose that 
provides a mat which retains a high degree 

of porosity and permits a high rate of flow. 
There is a wide range of Sterimats available to 
suit a number of specific filtration require- 
ments, ranging from coarse clarifying to 
absolute sterilizing grades. 


A. GALLENKAMP & CO. LTD., Sun Street, London, E.C.2. Telephone No. Bishopsgate 0651 
Sole Stockists in UNITED KINGDOM for FORD STERIMATS in Laboratory Sizes. 
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*... let’s get this straight. If you want water 
of distilled quality, one of those twin-bed 
arrangements will do. If you want conductivity 
quality, you need a mixed-bed cartridge like the 
“Loughborough” deioniser. But not both ways.’ 

‘But there, my dear sir, is where you are 
wrong! You can have “distilled” or “‘conductivity” 
water—up to 30 gallons an hour of it—from 
Loughborough’s new Stonwata A.300 deioniser.’ 

‘Now, just a minute! “ Distilled” or 
* conductivity ” water out of the same tap? 
That’s stretching it a bit far, isn’t it?’ 

‘Not a bit. The A.300 is really two units in 
one. The multi-bed unit produces * distilled ” 
water. You can either use it as it is, or pass it 
through the mixed-bed cartridge to step it up to 
* conductivity ” level all at the turn of a tap.’ 

‘Mm! Sounds feasible — but I shudder to 
think of the regeneration problems.’ 

‘Not with this one. The clever way the 
multi-bed unit’s been designed makes that very 
simple — you just fill up the built-in tanks wits 
regencrants, open the valves, and in an hour it ts 
re ady lo yle ld another 300 to 2.000 gallons. accord- 
ing to your water supply.’ 

‘And the cartridge ...?° 

‘Oh! That goes back to Loughborough, but 
since it has * distilled water fed to it, vou only 





need to do this every 1,000 gallons or so. 
* 300-2.000 gallons. eh 2? Vm going to find out 


more about this.’ 
* Well, you only have to drop a line to... 


LOUGHBOROUGH GLASS COMPANY LTD., LOUGHBOROUGH, LEICS. 


TELEPHONE: LOUGHBOROUGH 4881 TELEGRAMS: GLASS-TELEX-LOUGHBOROUGH TELEX: 34/629 
P2 
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| “Ee Conforming to Sections B & C 
of Specification EL1930, M.O.S. (Air) 


Siemens Ediswan PTFE insulated instrument wire, developed for certain highly 
specialised services, has a wide potential field of application in modern 
electronic engineering. The physical and electrical properties of PTFE make it the 
best material available wherever the emphasis is on performance 
and complete stability. In brief, PTFE has these advantages : 

w Stable at all temperatures from —75°C to +250°C 
High dielectric strength 





Low dielectric constant 

High resistance to corrosives and solvents 
Non-chafing and self-lubricating 
Available in 11 colours 


Non-adhesive 


PTFE is extreme 
experience in its processing and fabrication. As a result we are able to produce 


y difficult to form, but we have considerable pioneering 


PTFE insulation by extrusion with concentricity guaranteed to close limits. 
We are anxious to extend the uses of this wire and will gladly supply 

interested manufacturers with samples for them to test. If we can help you with 
information on the use of PTFE in any shape or form, please let us know. 


Send your enquiry to: 

SIEMENS EDISON SWAN LIMITED 24: 4£./. Company 
PTFE SECTION (PDI7) 

155 Charing Cross Road, London WC2 

Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London 
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ACCURATE, QUICK-READING MICRO BALANCES Ee 


Made from transparent fused quartz, 
these Vitreosil Springs are perfectly cir- 
cular and the fibre is of even diameter 
throughout. They do not suffer from 
corrosion, fatigue or permanent elonga- 
tion under excessive loading. They are 
truly elastic, returning to the same 
original state after release of the load. 
Vitreosil springs are admirable for use 
as micro balances for weighing small 
amounts of precipitates and other 
materials. In addition, they are very 
useful for weighing fine fibres, for con- 
ducting absorption experiments and for 
other work where a closed system is 
necessary. Fused quartz springs may be 
used in vacuum, gases, and liquids. 











A leaflet is available giving full information. 


A BRITISH PRODUCT 


We also manufacture an extensive 


range of Vitreosil Industrial Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6 WALLSEND . NORTHUMBERLAND. Telephone: Wallsend 63242/3. 
LONDON: 9, BERKELEY STREET, W.1. Telephone: Hyde Park 1711/2. 
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Astell EVERYTHING FOR THE LABORATORY 
PHAGE CONTROL OF CHEESE STARTERS 


NEW SOLUTION 
TO AN OLD PROBLEM 


PHAGE infection of starters is a major problem 
in cheese manufacture. In a new method of 
Starter propagation (I. E. Lewis 1956 J. Soc. 
Dairy Tech., 9, (No. 3), 123-130) a solution 
has been found by performing all transfers in 
air-tight vessels closed with special Astell 
bacteriological seals. In addition to the seals, 
Astell manufacture the special polythene bottles, 
small and large, inoculation needle units, 
Sterilising trays, water baths and other equip- 
ment recommended for the method. 





Astell LABORATORY SERVICE COMPANY LIMITED 


172 BROWNHILL ROAD, CATFORD, LONDON, S.E.6. Tel.: Hither Green 4814/5. 








OFF THE SHELF SERVICE... 


FOR GRADED LABORATORY CHEMICALS and ACIDS 


BY :—BRITISH DRUG HOUSES LTD.: HOPKIN & WILLIAMS LTD.: 
MAY & BAKER LTD.: L. LIGHT & CO. LTD.: G. T. GURR LTD.: 
JAS. WILKINSON & SON LTD.: RIDSDALE & CO. LTD. 


Write for details and samples of the ‘Beecroft’ range of PVC Bungs 


BEECROFT & PARTNERS 


Telephone: SHEFFIELD 21582 
& 29916 








BEECROFT & PARTNERS (METALLURGISTS) LTD. RETORT WORKS, SCOTLAND STREET, SHEFFIELD 3. 








Erwinia Chrysanthemi: A plant pathogen 
causing Stem Rot in Chrysanthemums 
and Soft Rot in fleshy vegetables 


wmnenmnmimeniy 


When your business is 
selling Chrysanthemums, 
Stem Rot can be disastrous. 
Faced with this menace a 


certain large firm of growers 





turned to us. The problem was 
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| to isolate infected cuttings 
| G U r e L777 early enough to prevent cross 
7 ZZ infection in the Nursery. 

| Now, in this one business 
| alone upwards of a million 
| cuttings a year are being 

7 f ZZ laboratory tested in Oxoid 
! Or ZZ 
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So Culture Media before rooting, 


to eradicate infected stock 


FOR PROGRESSIVE LABORATORIES CULTURE MEDIA 





The use of Oxoid Culture Media ensures constant quality and 
uniformity in your laboratory technique. Absolutely reliable, 
quick, convenient and economical, Oxoid Culture Media are 
available in tablet or granular form. Full details from: 


OXOID DIVISION OF OXOLTD 
Thames House, Queen Street Place, London, E.C.4 (CENtral 9781) 


Juty 1959 LABORATORY PRACTICE cxlvii 








TALKING SHOP! 














They ave both research chemists but they work in 
widely differing flelds; their requirements for 
laboratory chemicals are on the whole distinct. 








However if you asked them why they obtained their 
supply of laboratory chemicals from May & Baker 
they would give you the same answer. 

They demand reliability and convenience: M&B 
brand laboratory chemicals provide just those 
qualities. 

There are now well over six hundred laboratory 
chemicals in the M&B range. The labels on the con- 
tainers give full individual specifications of the 
contents 


Detailed information is available on request. 





LABORATORY CHEMICALS 
AND REAGENTS 





= 
——— LA467 














MANUFACTURED BY MAY & BAKER LTD - DAGENHAM ~- TEL: DOMINION 3060 EXT. 320 





NEW LABORATORY 
SCAFFOLDING 
(UNIFRAME) 








~ 
By SY 
10-16 WESTGATE 26 MORTIMER STREET 
HUDDERSFIELD & LONDON, W.1 
Tel. HUDD. 6323/4/5 Tel. MUSEUM 3512/3 
Accurate Angle Boss- Universal Bosshead 
head with Tommy- holds Rods at any 
Bar Retaining Screws angle in any plane 


needs no Keys 


WRITE FOR ILLUSTRATED LEAFLET 





SOLE AGENTS FOR 
GAINSBOROUGH 


LABORATORY OVENS, INCUBATORS AND BATHS 
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WHAT 

ISA 
BEAUTIFUL 
SHAPE? 


Why is one shape considered attractive 
and another ugly? This question is one 
which mathematicians may soon be 
able toanswer. Our photograph (copy 
right Science Museum Lordon) shows 
a geometrical model of a three-dimen 
sional surface, constructed by Mr. John 
Harvey, to illustrate mathematical 
principles. The equation for the surface 
is given below. The model is housed in 
the South Kensington Science Museum 
who kindly provided this picture 


(x cy’)? (2 y’ ‘yy—a(k’ y’)® 


CURTA CALCULATING MACHINES are fast becoming 
the constant companion of mathematicians, scientists, and 
technicians everywhere. For larger firms, a rental scheme is 
now available which will enable technical staff to increase 
their efficiency by the use of these machines at low cost and 
entirely out of revenue. Write for full details. 


CALCULATING MACHINES 


LONDON OFFICE MACHINES LTD Please let me have details of CURT A calculating machines { 
. 

Terminal House, Grosvenor Gardens, S.W.1. SLOane 0407 (4 lines) Name 

Branches at: Belfast, Birmingham, Bristol, Dublin, Edinburgh, Address | 

Glasgow, Leeds, Manchester, Newcastle, Nottingham, Southampton. Trade : LP | 
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The view is clearer, 
thanks to B.D.H. 


B.D.H. magnesium fluoride 
coats the lenses of the 
world’s finest binoculars. 
Where advanced technical 
processes demand 
chemicals of the highest 
standard and impurities 
are measured in millionths 
the first choice is B.D.H. 


B.D.H. FINE CHEMICALS 
FOR INDUSTRY 


60H) THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS DIVISION POOLE, DORSET 


MpnTan MOONS ~F coavisur cvasswant 





, Si ‘DAVISIL’ HEAT-RESISTING BOROSILICATE 

These entirely new examples of *Davisil’ heat- GLASSWARE FOR ALL LABORATORIES 

resisting glassware fulfil the modern require- 

ments of the laboratory. Send now to your 1oy-a' sp 4 & MOORE LTD 

Laboratory Furnisher for full details and prices. LOCKFIELD AVE., BRIMSDOWN ENFIELD, MIDDLESEX. 
TEL: HOWARD 2722. GRAMS: BOTTLES, ENFIELD. 
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NEW CATALOGUE... 
REDUCED PRICES... 


The complete range of 


TOWERS STREAMLINE HYDROMETERS 


is illustrated in this new catalogue. 


All the latest specification 
hydrometers are included at 


reduced prices. 


Please send for your copy NOW! 


The best are now the cheapest. 


J. W. TOWERS & CO. LTD. 


Head Office & Works: WIDNES, Lancs. 














BRANCHES 
MANCHESTER: LIVERPOOL: STOCKTON: LONDON: 
44 Chapel St., Salford, 3 134 Brownlow Hill 28 Bridge Rd. Industrial Estate, Uxbridge 
i EE 
STAINLESS-STEEL GENERAL-PURPOSE BATH | 
DIMENSIONS _ 
Internal: CONTROL 
18” . 12” « 74° deep Hydraulic type thermo- 
Sintaet stat operating up to 
23” . 14° < 94° deep 100°C. =0-5°C. 
HEATER 


DESIGN 
Of modern appearance. 
Working-space of matt 
polished stainless-steel. 
Outer case of mild steel 
welded construction, 
with hammer pattern 


1,000 watt, mat type. 
Specially constructed 
to minimise watts den- 
sity per square inch, 
thus increasing life. 

Easily replaceable when 


silver-grey stove-enamel acces 
finish. 
H-1010 STAINLESS-STEEL WATER BATH, as illustrated ... £27-10-0d. 
H-1011 Gabled Lid, in stainless-steel, for above a ... £6-17-6d. 
H-1012 Flat Lid, in stainless steel, for above ... ... ... £3-18-6d. 


H-1013 False Bottom, 2” Deep, stainless-steel, for above... £2-15-0d. 
PLEASE STATE VOLTAGE WHEN ORDERING 


CHARLES HEARSON & CO. LTD. | 


WILLOW WALK - LONDON, S.E.1 ~- Telephone BER. 4494 
161 BROWNLOW HILL - LIVERPOOL3 ~- Telephone Royal 7995 


—— 
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“nH” MIXER 





COATING 


GRANULATOR 
ROTARY TABLET MACHINE 

















...and the ‘DRYCOTA’ 


COMBINED TABLET MAKING AND 


l 

| 

| 

| 

| 

| 

| 

| 
COMPRESSION COATING MACHINE | 
FOR CONTINUOUS PRODUCTION 
| 

| 

| 

| 

| 


Controlled pressure. Automatic core check. 


Now available in four models with 
outputs up to 897 per minute. Also the 


| 
| 
| 
| 
| 
| Positive feeding. Exacting centring. 
| 
| 
| 
‘Center Cota’ for use with pre-made cores. 


IMANESTY| tablet-making machinery 


MANESTY MACHINES LIMITED manufacture a large range of 
tableting machines, from the small hand-operated model to 
machines suitable for tablets up to 2$ inch diameter, or where 
large outputs of smaller tablets are required, machines with 
outputs up to 110,000 per hour. Included in the range are the 
well-known Manesty Mixer, Rotorgran, Comminuter, Coating Pans 
and Drying Ovens, so that the complete equipment for tablet 
making can be supplied. 

An advisory and experimental service is available. 


Fully detailed and illustrated leaflets on request. 


We are exhibiting at the International Packaging Exhibition 
September 8th to 18th, Stand 13E, Grand Hail, Olympia 


MANESTY MACHINES LIMITED 


SPEKE LIVERPOOL 24 
Telephone: HUNts Cross 1972 Telegrams: Manesty, Liverpool, 24 
TABLET MACHINES ‘MIXERS GRANULATORS ‘COATING PANS AUTOMATIC WATER STILLS 


RI 
“t 





oct ‘M’ tree 


METERING PUMPS 









pesca oore4 -<<--- ~-<—<—<-< 


DELIVERY VOLUME % OF MAXIMUM 








Delivery 





75 


TYPICAL TEST 
CALIBRATION CHART 
FOR ‘M” TyPE PUMP 


A 





a 








'“ 


MICROMETER CONTROL SCALE 





















Ex Stock 





Accurate metering pumps suitable for most 
liquids. Variations of flow are obtained by 
micrometer adjustment of stroke whether pump 
is working or stationary 


10 capacity ranges : 

0—0.75 litres hr. to 0—37 litres hr. 

Pump heads for different capacities are readily 
interchangeable on all DCL Metering Pumps 





for small constant flows 
DCL MICRO PUMPS 
Adjustable by micrometer 


' 2 3 4 $s 


ALSO DCL for 
DIAPHRAGM 
PUMPS, 


Full information available on request. 


THE DISTILLERS COMPANY LIMITED 


ENGINEERING DIVISION, GREAT BURGH 

















9 capacity ranges: 0—7 cc hr. BURSTING DISCS. EPSOM, SURREY Telephone: Burgh Heath 3470 

to 0—1500 ce hr. [ 

PRR ai eee £SSREES Sows ° SR SS 
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“SUPER-MAGNUM” 


600 ml. max. container size. 
Max. speed 5,000 r.p.m. 
g): 2,400 mi. 


(= 3,750 
total swing-out capacity. 


“super-centrifuges ” 


for all the advantages of swing-out heads 


together with the speed of angle heads 


*“‘SUPER-MEDIUM” 


250 mi. max. container size. 
Max. speed 5,000 r.p.m. 
(=3,850 g): 1,000 mi. 


total swing-out capacity. 


**SUPER-MULTEX” 


100 ml. max. tube size. 
Max. speed 4,000 r.p.m. 
(=3,150 = g): 480 mi. 
total swing-out capacity. 





** SUPER-MINOR” 


50 ml. max. tube size. 
Max. speed 4,500 r.p.m. 
(=3,400 x g): 240 mi. 
total swing-out capacity. 














MEASURING & SCIENTIFIC EQUIPMENT LTD., Spenser Street, London, $.W.1. Tel. ViCtoria 5426 

















Ce 





N= no more perishing 
: rubber teats 


Size 
= VYLASTIC ‘R’ TYPE PVC TEATS 

¥ BLACK OR RED 

) ; Will withstand sterilisation, are flexible, 
4 gr. 22/6 = ==, 9 and will far outlive conventional rubber. 
+ gr. 40/- 2 c.c. size now available ex-stock 
1 gr. 75/- (other sizes in preparation) 
pungne FREE SAMPLE GLADLY SENT ON REQUEST 





CAMLAB (GLASS) LTD. CAMBRIDGE 
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the NEW 
CIRCOTHERM II 


instantly converts any container 

into a precision constant tem- 

perature bath—more easily than 
ever before 


aoo-----———--——- 






MOTOR HOUSING 


REFERENCE 


THERMOMETER CLAMP ROO 


PUMP OUTLET 


_— ADJUSTABLE ORIFICE 


STIRRER 


HEATER 700 WATTS 








Heater, stirrer, pump, contact thermometer, 
reference thermometer, built-in transistor relay and 
motor are combined in one compact moulded 
housing capable of maintaining a uniform tem- 
perature within —0.1° C. The powerful centrifugal 
pump will circulate up to 7 litres per minute—and 
may be used as a source of constant temperature 
liquid for supplying external apparatus, etc. 


SHANDON. 





Write for illustrated leaflet to: 


SHANDON SCIENTIFIC COMPANY LTD. 


6 Cromwell Place, London, S.W.7. Tel: KNI 1131 
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laboratory ball mills 


Available in many 
types for rolling 
ceramic, metal and 
rubber pots .from 
S-gallon to 1-pint 
nominal capacities. 
Mill illustrated is an 


extremely useful unit 
for carrying out sev- 
eral jobs at the same 
time on one or more 
materials of varying 
quantity or time of 
processing. 








Arranged with three 
separate motors and with 
three pairs of 24” diameter white 
rubber bonded rolls in three tiers. 
Usable wieh all three in operation or one 
or two separately. Each tier will carry two 1-gallon 
or three 4-gallon or four 2-pint or five 1-pint pots 
and combinations of these can be operated at the same time 
Mill shown is only one of many types available from miniature 
1-pint model for processing smal/ quantities of expensive materials 
to larger 5-gallon model with tilting cradle in which the pot is 
securely held, charged, operated and discharged without having 
to lift this heavy pot from cradle 





Write or telephone 
Crawley 25166 for 
List BM 2507 


THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 








Volumetric and Lampblown 
Scientific Glassware 
in 
Soda and Borosilicate Glass 


MORBANK LTD 


Scientific Glass Instrument Makers 


VICTORIA WORKS 
MAES-Y-COED, PONTYPRIDD 
GLAMORGAN, S. WALES 


Telegrams : 
MORBANK PONTYPRIDD 


Telephone : 
PONTYPRIDD 2928 


Manufacturers to 
The Wholesale Distributive Trade 
and Export 


Please write for Illustrated Catalogue Ref. 0659. 
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THE LABORATORY GLASSBLOWERS CO. 


| 
COMPLETE LABORATORY 
FURNISHERS 


Presents: | 
THE WATSON 
MARLOW AIR FLOW 
INDUCER 






Patent pending 


The fluid, any fluid, flows through 
Full particulars and prices on 
the pipe and nothing else. application 





THE LABORATORY GLASSBLOWERS CO. 


VALLEY WORKS . LANE END ROAD . SANDS . HIGH WYCOMBE . BUCKS | 
Telephone: HIGH WYCOMBE 2419 | 

















a 
( This is one of the many examples of the high 
performance of which this new machine is 
COULD “= 


High speed grinding is particularly desirable 
for repetitive control sampling. Staff 


employed on tedious hand grinding are 
released to do more profitable work. 


The machine will grind samples 
consistently to a given mesh size 


\ 
GRIND relying less upon the judgement 
and perseverance of the 


5 grams of iron ore 
to 300 B.S.S. mesh 
in 30 minutes? 


Standard grinding members 
are of agate and ensure 
complete freedom from 
metallic contamination. 







Yl 


IF NOT — YOU NEED AN Ss eee 


A L EX A N D E et Electrical works ante 
Pestle and Mortar Z poe ime ae . 





Send a sample for test 


HERBERT ALEXANDER & CO. LTD. 
a ee Hercules Engineering Works 
By substituting a stirrer and bowl for the pestle and Charmouth Street LEEDS 11 


mortar units, the machine is converted to a simple te 
mixer in a matter of seconds. Phone: 20655 Grams & Cables: Alexson, Leeds 1 
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WG 


WG 


BACTERIOLOGICAL 
PEPTONE 


(EVANS) 


@®@ FREE FROM FERMENTABLE 
CARBOHYDRATES 


@e CONFORMS WITH REQUIRE- 
MENTS OF INDOLE TEST 


@ MINIMAL IRON AND COPPER 
CONTENT 


@ SUPPORTS GOOD GROWTH OF 
FASTIDIOUS ORGANISMS 








MG 





AQ G GG GG 1 L][ NN MKC. GG GQ 


Bacteriological Peptone (Evans) is available in bottles of 500g. 





FURTHER DETAILS AND SAMPLES ARE AVAILABLE FROM 
MEDICAL INFORMATION DEPARTMENT 


EVANS MEDIGAL LTD. : 


LIVERPOOL AND LONDON 








1009 
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NATIONAL PRINTING DISPUTE 


Owing to the national printing dispute we are 
compelled to produce smaller issues and we regret 
that some features have been held over to enable 
the printers to produce the journal. We look for- 
ward to an early return to normal issues, and 
meanwhile crave the indulgence of our readers in a 
matter which is beyond our control. 











The Expanding URING the last few decades 
Universe EPs have been revolutions in 
our conceptions of both the universe 
and the atom. To our limited minds the one appears 
infinitely large and the other infinitely small. We can 
only conceive of distances subjectively in terms of those 
with which we are familiar. A pilot may fly 1,000,000 
miles in his career and we can visualize the distance 
to the most distant planet, some 3,600 M (million) miles. 
When we leave our planetary system the jump is 
staggering; the nearest star is some 24 MM miles and 
we see it as it was about five years ago. Looking across 
our galaxy or milky way we should see the other edge 
as it was about 100,000 years ago, long before any 
man-made records still extant. The nearest nebula, 
visible by using a small telescope, we see as it was about 
900,000 years ago, and the light from the most distant 
started on its journey about 140 M years ago, long 
before life appeared on this planet. There may yet be 
other nebulae or galaxies beyond the range of our 
most powerful instruments. 

These distances are really meaningless to us, and we 
can only attempt to appreciate them in terms of 
quantities that have a personal significance for us. We 
can appreciate the size of the earth because we can 
sail or fly round it, and a fair bit of it can be seen from 
an aeroplane at a great height. Using the earth's 
diameter as a unit the sun is about 10,000 units distant 
and the nearest star about 2,400 M units away, once 
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more a distance we cannot grasp. The farthest nebula 
is about 70,000 MM units away. 

Perhaps the easiest way to attempt comparisons is to 
use a model. If we picture the earth as a pin’s head in 
the middle of Piccadilly Circus the sun would be the 
size of a large orange about 10 yards away. The largest 
planet would be a small marble about 50 yards away, 
and the most distant an infinitesimal speck about 350 
yards away. This system seems empty enough, but the 
nearest star would be about as far away as Rome. The 
milky way would extend about a quarter of the distance 
from the earth to the sun. The nearest nebula would 
be about two and a half times the distance to the sun 
away from us, and the farthest about 380 times the 
distance to the sun, or about 10 times the distance to 
the farthest planet away from us. 

Another way of attempting to visualize these distances 
is to reckon in terms of the times required to traverse 
them in a rocket travelling at 1,000 miles an hour. We 
should reach the sun in about II years and Jupiter in 
about 50 years, and so could manage this in a life-time. 
However, it would require 400 years to reach Pluto, or 
about 16 generations of the human race. The nearest 
star could be reached in about 3 M years, and the milky 
way crossed in about 60,000 M years, by which time 
the earth would probably have ceased to exist. In 
500,000 M years we could arrive at the nearest nebula 
and the farthest would take some 75 MM years. If we 
could speed our rocket to 10,000 miles an hour we 
should merely reduce these times to a tenth, an aspect 
of little significance. 

So much for space travel; possibly the human race 


will one day concentrate its energy and money on 
worth-while matters. It is a sobering thought that 


decisions to spend money on the conquest of space are 
actuated largely by military requirements. All knowledge 
is worth while, and one can never tell to what practical 
uses fundamental knowledge may be put. It is really a 


question of priorities. While the gravest problems of 


human existence—food supplies, disease, housing and 
one might justifiably today include terrestial transport 
—are still with us, to the outside observer we must 
appear to have only a slender claim to be described as 
intelligent beings. 

The theory of the expanding universe may be of the 
greatest importance in cosmic science, but it is meaning- 
less to the ordinary individual. The only evidence 
appears to be that based on the Doppler effect, familiar 
to all of us by the change in frequency when a whistling 
train passes us at speed. As far as our physical measure- 
ments can tell us the radiation we recognize as light 
maintains a constant wavelength or frequency, and the 
simplest explanation of the ‘reddening’ effect is that 
the sources of the radiation are moving away from us 
at terrific speeds. However it is only an assumption 
that the laws of physics, as we know them, still hold 
for distances beyond our own galaxy. An alternative 
explanation might be that over the vast distances 
concerned a ‘tiredness factor’ operates to give the red- 
dening effect. The greater the distance of the galaxy, the 
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greater this reddening effect. Both theories are consistent 
with this observation. If the origin of the universe, as 
we know it, was a cosmic explosion, then this is con- 
sistent with the observation that the more distant the 
galaxy the faster the rate of recession. Our knowledge 
of the universe will always be limited by the fact that 
all we can do is to receive certain types of radiation, 
measure them and interpret the results to the best of 
our ability. The ultimate end of the universe is a 
fascinating subject for speculation. Our minds find it 
difficult to conceive either a beginning or an end. 
Will expansion continue for ever? Is space limitless? 
If space is curved the matter in the universe would 
ultimately converge with consequences resulting in the 
creation of another universe. Just as there may be 
successions of moons, planets, suns and types of stars, 
so may there be a succession of universes in terms of 
distances, times and quantities of matter and energy 
that are inconceivable by the human mind. It is a 
mixed triumph for our intellects that we have succeeded 
in learning so much about the universe before we have 
succeeded in controlling an infinitesimal speck in it. 
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THE CLEANING & STERILISATION 
OF BOTTLES & OTHER GLASS 
CONTAINERS 


by J. C. L. Resuggan, F.R.LC. 


This book gives the latest infor- 
mation on the above subject. It is 
a practical handbook designed to 
present the technicalities of bottle 
washing and will be of great help 
to the practical bottler or works 
manager. 

Material of interest to the 
engineer, the chemist and the 
bacteriologist will also be found 
in it, but foremost has been the 
necessity for a practical approach 
to the problems facing those con- 
cerned with liquid foods. 

All detergent manufacturers, all 
manufacturers of bottles and 
other returnable glass containers, 
manufacturers of water softening 
plant, hardness and alkali testing 
sets, etc., will find this book of 
particular interest. 
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THE ISOLATION AND IDENTIFICATION OF AZOTOBACTERS 
by J. R. Norris, B.Sc., Ph.D. 


Lecturer in Bacteriology, University of Glasgow. 


‘Te aerobic, nitrogen-fixing bacteria of the genus 
Azotobacter are widely distributed in soils and 
natural waters. They are characterized morphologically 
by their large size and by the variation in the shape of 
their cells and physiologically by their abundant growth 
under aerobic conditions in media free from combined 
nitrogen. Their large cells attract the attention of the 
bacterial cytologist and they are commended to the 
biochemist by their ability to fix atmospheric nitrogen 
and by their high metabolic rate. Qo2 values as high 
as 4,000 have been recorded with these organisms—the 
highest found in any kind of living matter. 


Morphology 

Many published observations concern the ‘pleomorph- 
ism’ of azotobacter; although many of these un- 
doubtedly owe their origin to the unsuspected presence 
of contaminants in the cultures studied, the fact 
remains that the morphology of azotobacter is remark- 
ably variable. Rod-shaped, oval, spherical, irregularly 
swollen and filamentous forms are readily seen, 
especially in old cultures. Nevertheless, the morphology 
of young (12 to 24 hr.) cultures of the various species 
on glucose, nitrogen-free agar is sufficiently constant and 
characteristic to be of great taxonomic value. 

Azotobacter is usually described as being Gram- 
negative but this is not a reliable characteristic because 
some strains are variable in their reaction to Gram’s 
stain and some are frankly Gram-positive ( Jensen, 
H. L., 1955). The cells often contain granular inclusions 
and in Azotobacter chroococcum at least a vesicular 
nucleus has been described (Bisset and Hale, 1953). 

Some species, especially when first isolated, form 
refractile, double walled cells or microcysts in old 
cultures, that is, after incubation for about a week on 
solid media. The ability to form microcysts is of taxo- 
nomic value but organisms maintained by repeated 
subculture on glucose or mannitol agar may lose the 
ability to produce them. Microcyst formation is said to 
be favoured by growth on media containing 0-5 per cent 
butanol (Winogradsky, 1938). 

Motility is common among azotobacter species and, 
despite frequent statements to the contrary, flagellation 
is not always peritrichous. Az. insigne and motile forms 
of Az. macrocytogenes have polar flagella (Derx, 1951; 
Jensen, H. L., 1955). Polysaccharide slimes are produced 
by most azotobacters and these interfere with attempts 
to stain the flagella. Az. insigne, however, produces 
little or no slime and the characteristic polar flagella 
of this species are easily stained by any of the 
standard methods (Fig. 7). 
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Growth Characteristics 

Phosphorus, sulphur, potassium, calcium, magnesium, 
iron and molybdenum are required for growth and there 
are great differences in ability to utilize organic com- 
pounds as energy sources, a wide range of alcohols, 
organic acids and mono-, di-, tri-, and poly-saccharides 
being used. Acids or other organic by-products are not 
usually produced during growth the substrate being 
oxidized completely to carbon dioxide and water. 

Although the azotobacters grow well on media 
containing only the essential ions and an organic energy 
source, they will grow at least as well, and often better, 
in the presence of some forms of combined nitrogen— 
as ammonium ion, for example—this being used in 
preference to gaseous nitrogen. Growth on meat extract 
or peptone broth and agar is very feeble or completely 
absent. 

Azotobacter species are intolerant of acid reaction, 
and most strains grow poorly on free nitrogen below 
pH 6-0. Azotobacter is strongly aerobic, and fluid 
cultures are grown as shallow layers in the bottom of 
conical flasks, preferably with moderate agitation. The 
optimum growth temperature is 25 to 30°C. 


Growth Medium 

Glucose, nitrogen-free salt solution —The following 
medium is suitable for the growth of almost all azoto- 
bacters: Glucose 1-0°, K 2HPO, 0-1°,, MgSO4°7H 20 
002%, CaCO; 0-1%, NaCl 0-02%, FeSO4:7H2O 
0-01 %%, Na2MoO4°:2H 20 0-0005 °®% dissolved in distilled 
water. The medium may be solidified by the addition of 
2 per cent agar and the glucose may be replaced by 
other energy sources as required. Overheating of the 
glucose medium should be avoided and it is usually 
sterilized by autoclaving at 15 Ib. per sq. in. (121°C.) 
for not more than 10 minutes. It is probably better to 
sterilize the glucose separately by filtration of a concen- 
trated solution and then add an appropriate amount to 
the rest of the medium which has been autoclaved at 
15 Ib. per sq. in. for 20 minutes. 


Isolation 
Several techniques are available all of which depend on 
the ability of azotobacter to grow in the absence of 
combined nitrogen and so to outgrow non-nitrogen- 
fixing contaminants. Each method consists of an 
enrichment phase followed by streaking on to glucose, 
or mannitol, nitrogen-free agar. 

A, Isolation from Soil.—Azotobacters are found in 
largest numbers in fertile, well-limed soils. 

1. Direct Enrichment 





PHASE CONTRAST PHOTOMICROGRAPHS OF CELLS FROM CULTURES GROWN ON GLUCOSE, NITROGEN-FREE AGAR X 2.250. 
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Fig. 5. 24 hour culture of Az. insigne. Fig. 6. 6 hour culture of Az. macrocytogenes. (From Jensen, 
H. L., 1955). 
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The soil sample is carefully sieved to remove stones 
and coarse particles and placed in a petri dish so 
as to half-fill it. | per cent (w/w) of mannitol is 
added and the whole mixed to a smooth paste with 
sterile phosphate buffer solution (0-67 g. K2HPO, 
and 0-33 g. KH2PO, in a litre of distilled water) 
using a sterile spatula. The surface is smoothed off 
with a sterile microscope slide and the dish incu- 
bated, preferably in a moist atmosphere, for up to 
a week at 25°C. Pearly colonies of azotobacter 
form on the surface and can be picked off for 
purification. The mannitol is not normally sterilized 
but for critical work it may be used as an autoclaved 
or sterile filtered 10 per cent solution. 


nN 


. Silica Plate Method 

Small particles of fresh soil are placed on the surface 
of silica gel plates impregnated with a mannitol or 
glucose, nitrogen-free salt solution. The silica plates 
are best prepared by the method of Smith (1951), 
the silica ‘sol’ being solidified by the addition of 
one tenth its volume of the growth medium made 
up to ten times its normal concentration. Azoto- 
bacter colonies develop round the soil particles on 
incubation at 25°C. 


on 


. Fluid Enrichment 

Two g. of soil are added to 100 ml. of mannitol, 
nitrogen-free salt solution in a 500 ml. flask. A 
pellicle containing azotobacter cells develops on 
incubation at 25°C. for one to three weeks and the 
organisms may be isolated by streaking a loopful 
of the pellicle on to mannitol nitrogen-free agar. 


The nature of the energy source may be varied in 
each of these methods with possible advantage as dif- 
ferent species may be favoured under different condi- 
tions. Glucose is a suitable energy source for almost all 
azotobacters but mannitol has the advantage of not 
permitting growth of the anaerobic, nitrogen- -fixing 
bacterium Clostridium pasteurianum which is very 
common in soils and may inhibit the growth of 
azotobacter during the enrichment phase of isolation. 
Mannitol is a suitable energy source for all the soil 
azotobacters. 


B. Isolation from Natural Waters.—Azotobacters are 
most plentiful in swift flowing, well-aerated water- 
courses. 

Although Az. agilis and Az. insigne are the only 
exclusively aquatic members of the genus, other species 
may also be isolated from watercourses and, by varying 
the energy source used for enrichment, it is often 
possible to isolate more than one species from a single 
water sample. 


Method 
25 ml. amounts of the water sample are pipetted 
into each of four sterile 100 ml. flasks and sterile 
solutions of nutrients are added to give the 
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Fig. 7. 24 hour culture of Az. insigne grown on glucose, 
nitrogen-free agar, cells stained by Kirkpatrick’s flagellum 
stain x 4,000. 


following final concentrations: 
1. 0-02°%% K2HPOs, plus 1% mannitol. 
2. 0:02%, K2HPO, plus 0-5%, mannitol plus 
1°% sodium benzoate. 
3. 0-02°, K2HPO, plus | % ethanol. 
4. 0-:02°,, K2HPO, plus 1° ethanol plus 
1°, sodium benzoate. 
The flasks are incubated at 25°C. and loopfuls 
streaked on to glucose, nitrogen-free agar at 
intervals. 
Streaking may need to be repeated several times in 
order to obtain pure cultures as azotobacters 
appear to live in close association with other 
organisms and may be difficult to free from them. 


Identification 

There are six clearly distinct species in the genus 
Azotobacter. Judgment must, for the moment, be 
reserved with regard to a number of other organisms 
described in the literature many of which are probably 
merely varieties of the six species considered here 
( Jensen, H. L., 1954). Two species, Az. agilis and Az. 
insigne are strictly aquatic whereas the others, Az. 
macrocytogenes, Az. chroococcum, Az. beijerinckii and 
Az. vinelandii are found in soil. The last three at least 
can also be isolated from natural waters. 

Microscopic examination of azotobacter is best 
carried out with the phase contrast microscope. Failing 
this, Loeffier’s methylene blue stain gives a good picture 
of the shape, size and structure of the cells. Capsule 
and slime production are best seen in wet nigrosin 
preparations. 

The aquatic species, Az. agilis and Az. insigne, have 
large oval to spherical cells 3 to 4 u x 2-5 to 3 u (Figs. 
4 and 5). They are actively motile flagellation being 
peritrichous in Az. agilis and polar in Az. insigne 
(Figs. 7 and 8), a difference which is reflected in the 
type of movement of the individual cells—steady, in 
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Fig. 8. Shadowed electron micrograph of Az. insigne x 26,250. 


straight lines with Az. agilis and erratic circling and zig- 
zag movements with Az. insigne. Az. agilis grows 
vigorously on solid media but Az. insigne grows rather 
feebly, individual colonies rarely exceeding | mm. in 
diameter. Water-soluble pigments are produced by 
these two species and by Az. vinelandii. The colours 
show strain variation ranging from greenish-brown to 
purple. Az. agilis and Az. vinelandii produce striking 
water-soluble fluorescent pigments which are best seen 
after three or four days’ incubation on glucose, nitrogen 
free agar. Cultures of Az. agilis fluoresce bluish-white 
under ultra-violet light and are easily distinguished 
from cultures of Az. vinelandii which have a greenish 
fluorescence. The cells of Az. vinelandii are rod-shaped 
and smaller than the oval cells of Az. agilis and Az. 
insigne (Figs. 3, 4 and 5). 

Az. chroococcum and Az. beijerinckii produce brown 
pigments which are insoluble not only in water but also 
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in most other solvents. Az. chroococcum produces a 
dark brown (sometimes almost black) pigment and Az. 
beijerinckii produces a yellow pigment darkening to 
cinnamon or sepia later. Some strains of Az. beijerinckii 
are virtually colourless. Az. chroococcum is actively 
motile and will grow vigorously on starch, nitrogen-free 
agar, characters which distinguish it from Az. beijer- 
inckii. Both of these species have rod-shaped cells 
(Figs. | and 2). 

Az. macrocytogenes has been isolated from only one 
situation, a Danish soil, and is easily distinguished from 
the other species. It grows on glucose, nitrogen-free 
agar in the form of almost spherical cells 2 u x 2-5 u 
united in clusters, often tetrads, surrounded by thick, 
capsule-like envelopes (Fig. 6). Very voluminous growth 
appears on sucrose, nitrogen-free agar and the growth 
will slip down the surface of a slope culture. Very large 
cells (up to 8 u in diameter) are produced on | per cent 
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ethanol agar after three days. On glucose, nitrogen-free 
agar a characteristic, pink, water-soluble pigment is 
readily seen. The organism is rather unstable and several 
variants have been described, some actively motile by 
means of polar flagella. Acid is produced during growth 
on glucose or sucrose, nitrogen-free agar and is best 
demonstrated by incorporating 0-05 per cent bromo- 
cresol-purple into the medium to act as a pH indicator 
(Jensen, H. L., 1955). 


Azotobacter indicum’.—This name is applied to an 
aerobic, nitrogen-fixing bacterium apparently confined 
to tropical soils. Its cells are small (0-5 to 1-2 u x 1-7 to 
2-7) and contain large polar fat inclusions. It produces 
large amounts of slime during growth and acid is 
produced on glucose, nitrogen-free agar. These and 
other characters serve to distinguish it from the true 
azotobacters and it is transferred to a separate genus, 
Beijerinckia, along with a similar organism B. /acti- 
cogenes (Derx, 1950: Tchan, 1953). 


KEY TO SPECIES OF AZOTOBACTER 
(based on that of Jensen, H.L., 1954) 


Water-soluble pink pigment on glucose agar. Volu- 

minous moist growth on sucrose agar. Acid from 

glucose and sucrose. Cells spherical in clusters on 
glucose agar, very large on ethanol agar. 

Az. macrocytogenes. 

Pigment brown, not water-soluble. Motile or non- 

motile. 

Motile. Pigment dark brown. Growth on starch agar. 

Az. chroococcum. 

Non-motile. Pigment yellow, darkening later or 

absent. No growth on starch agar. 
Az. beijerinckii. 


Water-soluble pigments, greenish-brown to purple. 


Motile. 
Cells rod-shaped. Microcysts formed. Green fluores- 
cence under ultra-violet light. Az. vinelandii. 


Cells oval to spherical. Microcysts not formed. 
Strictly aquatic species. 
Vigorous growth on solid media. Flagellation 
peritrichous. Bluish-white fluorescence under ultra- 
violet light. agilis. 
Colonies on solid media rarely exceed | mm. in 
diameter. Flagella in polar tufts of up to a dozen. 
Az. insigne. 


The author maintains a small collection of representa- 
tive strains of Azotobacter species and would be pleased 
to supply or receive subcultures. 


Literature 
The literature up to 1954 is reviewed by Jensen, H. L. 


(1954). Since then Az. insigne has been studied by 
Jensen, (1955) and Az. macrocytogenes has been 


described by Jensen, H. L. (1955). Useful additions to 
our knowledge of Az. chroococcum and Az. beijerinckii 
have been made by Jensen and Petersen (1955). 
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The author is indebted to the editor of Acta Agricul- 
turae Scandinavica for permission to reproduce Fig. 6 
and to Mr. G. W. Ripley of the Department of Botany, 
University of Leeds for taking the electron micrograph. 
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Laboratory Equipment in U.S. Schools 
The National Science Foundation has invited teachers of 
science in American colleges, universities and non-profit- 
making organizations to submit proposals for the construc- 
tion of better laboratory equipment for use in schools. 
Under the terms of a new, experimental programme, the 
Foundation will consider proposals for the design and 
construction of improved laboratory equipment and for the 
development of new instructional materials for lecture 
demonstrations, laboratory and field work for courses at 
elementary and secondary school, and undergraduate levels in 
mathematics, astronomy, earth sciences, physical and bio- 
logical sciences, and engineering. Support will not be provided 
for the purchase of equipment for renovating school and 
college laboratories, or for commercial production of 
equipment or materials. 


Fatigue of Engineering Structures 

A Committee to review current research needs on the fatigue 
of engineering structures and to survey existing research 
facilities has been set up by the Council for Scientific and 
Industrial Research following an approach from the Institu- 
tion of Civil Engineers. The Committee will not include 
aircraft structures, reinforced concrete structures, or metal 
physics in the scope of their review, though information 
gained in these fields will be used. 

Prof. Sir Alfred Pugsley of the Department of Civil 
Engineering, Bristol University, has been appointed Chair- 
man. The other members of the Committee are: Sir Donald 


G. Bailey, Mr. T. Baldwin, Mr. H. L. Cox, Mr. O. A. 
Kerensky, Mr. H. M. Pemberton, Mr. C. E. Phillips, Prof. 
S. C. Redshaw, Dr. P. B. Walker and Dr. R. Weck. 


The Committee's terms of reference are: 

‘To review current research needs on fatigue of engineering 
structures (metal), to survey existing research facilities and to 
make recommendations to the Department of Scientific and 
Industrial Research.” 

The Committee is interested in examing records of failures 
or accidents which might have been due to structural fatigue 
even if fatigue was not recognized as the initial cause. Such 
information may be helpful in revealing areas in which 
further research work is needed. 


The Nutrition Society 

At a recent meeting of the Nutrition Society Mr. A. L. 
Bacharach was elected President in succession to Dame 
Harriette Chick, p.B.£. Prof. R. G. Baskett, 0.B.£., Mr. 
F. Le Gros Clark, Dr. H. N. Munroand Dr. F. Yates, F.R.s., 
were elected Ordinary Members of Council. Dr. R. J. L. 
Allen (c/o Beecham Foods Ltd., Brentford, Middlesex) is 
Hon. Secretary. 
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NEW DEVELOPMENTS IN THE PHYSICAL 
CHEMISTRY LABORATORY 
by S. Lewin, M.Sc., Ph.D. 


Physical Chemistry Laboratory, South-West Essex Technical College, London, E.\7 


PART V—IMPROVED TECHNIQUES IN ADSORPTION EXPERIMENTS 


as aaae experiments carried out by degree 
(or a parallel qualification) students involve the 
determination of the extent of adsorption by a given 
adsorbent from a series of solutions of increasing initial 
concentrations of the adsorbate, and eventual evaluation 
of the applicability of some relation, e.g. the Freundlich 
Adsorption Isotherm, or the Langmuir Adsorption 
Equation. 

The technique usually adopted involves the prepara- 
tion of the solutions, addition of a fixed volume of each 
solution to a fixed quantity of finely divided adsorbent, 
e.g. charcoal. The adsorbents, in contact with their 
respective adsorbate solutions, are placed in glass- 
stoppered bottles and then shaken manually or in a 
special shaker capable of holding two or four bottles, 
each pair of which must be balanced by weight so as not 
to impair the efficiency of the shaker. The shaking 
having been carried out—often at room temperature— 
for about a quarter or an hour or more, the suspension 
is allowed to stand so as to allow most of the particles 
to settle. A quantity of the liquid is either decanted 
carefully or pipetted on to a filter paper placed in a 
filter funnel. The first few filtered ml. are rejected—to 
avoid errors due to some initial adsorption by the filter 
paper—and the concentration of the solution is then 
determined. The quantity which was adsorbed by the 
adsorbent at equilibrium is now evaluated by deducting 
the final equilibrium concentration from the initial one. 
Taking as an example the adsorption of acetic acid on 
charcoal, the overall time required for the various 
processes involved, viz. standardization of the highest 
concentration of acetic acid, preparation of the various 
solutions by dilution, shaking, settling down of the 
suspension, filtration, and the final evaluation of the 
acetic acid concentration in a series of seven bottles* 
requires from about four to eight hours, per team of 
two students, depending on the speed and intelligence 
of the particular students; and these, as most laboratory 
demonstrators appreciate, may vary considerably. 

Several of the steps involved have been investigated 
by the author with the intention of reducing the overall 
experimental time and also improving the technique 
involved: 

The Process of Shaking : Shaking by hand is monoton- 
ous and wastes student time which can be usefully 





*It is usual to use six solutions of various initial concentrations, thus 
requiring six bottles. However, when the charcoal/acetic acid adsorption 
experiment is carried out, it is essential to carry out a blank experiment 
(using distilled water and charcoal) to determine the amount of free acid 
present in the charcoal. Experience has shown that it is outside experi- 
mental error limits. 
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employed otherwise. Consequently, many laboratories 
employ a shaker. However, the use of a shaker often 
results in difficulties. The bottles have to be stoppered 
properly to prevent the stoppers flying off suddenly 
during a too rapid shaking. In an effort to secure the 
stoppers, students sometimes force them in too strongly, 
when it is very difficult to remove them. Further, 
students often interchange the stoppers; the result is 
waste of time. For these reasons it is recommended that 
either interchangeable ground glass reaction vessels be 
used or that polythene stoppers (or silicone stoppers) 
be used. These can be comparatively easily fitted and 
removed. 

The use of a shaker which cannot be employed in 
conjunction with a thermostatic system should be 
discouraged where possible, because adsorption equi- 
libria are temperature-dependent. It is not difficult to 
shake single reaction vessels in a thermostat, though 
the simultaneous shaking of several vessels requires 
more complicated arrangements.** It is possible to 
place the containing vessels in a thermostat and to stir 
the contents using an electrical stirrer for each vessel. 
However, where volatile matter is involved (e.g. the 
adsorption of acetic acid or iodine) a sealed stirring 
system is required for each vessel, the arrangement of 
which would add to the duration of the experiment. 

A simple and convenient method, tried out and found 
successful by the author, is to use magnetic stirring* ** 
e.g. use an ordinary reagent bottle of ca. 200 ml. 
capacity and containing the adsorbent and adsorbate 
solution; introduce the stirrer magnet, stopper the bottle 


**It is possible to suspend reaction vessels in a thermostat and to shake 
them periodically by hand. However, this is inconvenient and takes 
considerably more time because of the several operations involved, viz 
removal from the bath, external drying, shaking and re-suspension. Tests 
on gentle shaking in the thermostat have shown that considerably longer 
periods are required to reach equilibrium, presumably owing to insufficient 
or non-uniform contact, between the adsorbent and adsorbate solution 


***Magnetic stirring is, in this instance, more convenient than ordinary 
electrical or mechanical stirring from above, because access may be easily 
had into the contents of the reaction vessel even during the stirring. The 
commercially available stirrer magnets are covered by either glass, poly- 
thene or Teflon. Experience has shown that the glass cover of the magnet 
tends to break only too readily. It is strongly recommended that the stirrer 
magnets to be used should be polythene or Teflon covered. Teflon was 
found to be a better cover than polythene in being more inert, e.g. poly- 
thene tends to absorb several dyes from the surrounding solution. On the 
other hand, Teflon when overheated gives rise to highly poisonous fumes. 
A given stirrer magnet can be easily encased in polythene. The method 
employed in this laboratory to cover magnets, the glass cover of which 
was broken, with polythene is as follows: Choose some polythene tubing 
into which the bare magnet may be gently forced. The tube should extend 
beyond both ends of the magnet by ca. 1/8 in. to 1/16 in. A polythene 
circle (cut from a suitable polythene rod or from a suitable polythene 
sheet with a cork borer) of approximately the same, or just slightly 
smaller, radius, is placed in each well. A glass rod, heated to about 110°C" 
to 120°C. is used to soften and seal the edges of the polythene tube on to the 
polythene circle. The process is repeated at the other end. 
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and place it on top of the driver-magnet unit, when 
magnetic stirring may be conveniently carried out. 
Such an arrangement can be readily adapted for 
stirring at constant temperature by placing the reaction 
vessel not directly on top of the driver-magnet unit, but 
into a glass trough (containing the thermostatically 
controlled liquid) placed on top of the unit. It was found 
that, with the type of driver-magnet units available, 
provided the combined thickness of the reaction vessel 
and the thermostat did not exceed ca. 3/4 in., the 
magnetic stirring was sufficiently powerful. It was also 
found possible to use two magnetic stirring systems 
with a single trough, thus enabling the work to be 
speeded up*. The weight of the trough and its thermo- 
static liquid in such systems is comparatively large. It is 
therefore advisable to place the trough on wood blocks, 
sufficiently high to allow easy access to the driving 
magnet units, but not too high to result in considerable 
weakening of the magnetic attraction between the driving 
and stirring magnets, which effect tends to result in 
weakened stirring. 


Filtration 

Filtration through paper is usually slowed as soon as 
any sizeable quantity of charcoal accumulates on it. 
The accumulation of charcoal may be considerably 
reduced if the suspension is allowed to settle for a few 
minutes; if the suspension is allowed to stand for about 
an hour, it may settle completely. Instead of attempting 
to decant it, a required quantity may be pipetted off, 
thus practically eliminating any chance of disturbing 
the separate solid. The settling down time may however 
be dispensed with when filtration is carried out under a 
partial vacuum (e.g. using a water-pump) using a 
sintered glass fitter. However, one has to consider the 
possibility that when volatile solutes are used, e.g. acetic 
acid-charcoal adsorption experiments, a_ significant 
reduction in the volatile fraction will result from the 
lowered pressures. Repeat checks by the author and a 
number of students have shown that, in the case of 
acetic acid or iodine adsorptions on charcoal, provided 
the application of the partial vacuum was no longer 
than about half a minute to a minute, the results 
obtained using the ordinary slow filtration and the 
sintered glass filtration methods agreed within the limits 
of experimental error involved in the volumetric 
titrations. 

Neither ordinary filtration nor sintered glass filtration 
can be recommended when adsorption measurements 
are to be carried out at constant temperature other than 
that of room temperature unless practically all the 
adsorbent has been originally separated by allowing it 


*Timing of the rate of working of ten teams, each consisting of two 
students showed that the carrying out of only one reaction unit at a time 
(i.e. stirring or shaking of only one reaction bottle at a time) causes a 
bottleneck in the overall experiment, as the time required for evaluation 
of an equilibrium concentration of an adsorbate solution is shorter than 
the average time required to reach equilibrium in shaking or stirring. 
When two or more adsorption reactions are carried out simultaneously, 
the rate of evaluation of the equilibrium concentrations becomes the 
overall rate controlling factor. 
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to settle out at the experimental temperature before the 
filtration. Otherwise the contact of the adsorbent with 
the adsorbate solution during filtration time, when the 
temperature tends to be different from the original 
temperature, is bound to lead to erroneous results. 
Checks carried out by the author have shown that when 
room temperature was ca. 20°C. and the experimental 
temperatures were 0'C. and 40°C. respectively, and 
only about half of the original quantity of adsorbent 
was allowed to settle out before the filtration, the 
duration of which was less than one minute, errors over 
10 per cent were encountered. 

Let us consider now the pros and cons of sintered 
glass filtration. When speed is essential, e.g. when the 
time allotted for the adsorption experiment is strictly 
limited, students tend to pour the adsorption mixture 
on to the sintered filter as soon as possible, and con- 
sequently quite an amount of adsorbent is deposited on 
the upper surface of the glass sinter. This deposit should, 
of course, be washed off with a stream of distilled water 
in an inverted position as soon as possible to remove 
practically all the loosely adhering adsorbent. A second 
filtration may then be carried out, and the washing out 
procedure is repeated subsequently. When all the 
scheduled filtrations have been carried out, the sintered 
glass can be cleaned by the usually recommended 
procedures. 

The contamination of the sintered glass may be 
avoided by covering the sintered glass surface with a 
thin layer of paper pulp prior to filtration. The sub- 
sequent removal of the paper pulp and the deposited 
adsorbent layers is easily and cleanly attained by forcing 
a current of water in the opposite direction to that of 
the original filtration, The layer of pulp does, of course, 
tend to adsorb some of the adsorbate from the originally 
equilibrated solution, and precautions must be taken to 
guard against the possibility of error involved. These 
errors can be guarded against in the same way as that 
utilized in previously discussed filtrations, viz. by 
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rejecting a larger first filtration fraction. Now, 
when ordinary filter paper or sintered glass was used it 
was noted that the rejection of the first ten ml. 
filtrate resulted in subsequent fractions giving uniform 
results. To test the required initial volume to be rejected 
in combined sinter and pulp filtration, several tests 
were carried out. Using a Grade 3 sinter of 3 cm. 
diameter, fine layers of paper pulp and filtering acetic 
acid and charcoal in various concentrations, it was 
found that when the 
approximately 100 ml. per minute, no loss in acetic 
acid could be noted after the first 20 ml. of filtrate were 
rejected. 

It is possible to substitute for the above method the 
use Of a small Seitz filter arrangement where a fresh 
filter paper circle can be used for each filtration, if 
necessary, and thereby reducing the amount of filtrate 
to be rejected to less than 5 ml. Alternatively, one may 
use a small Buchner funnel and filter paper arrangement. 
The last method, however, has tended to give variable 
results in the hands of students. This may be due to the 
insufficient care exercised by some in ensuring a tight 
fit between the paper circle and the funnel itself. 

A substitute method for the downward filtration was 
tried and was found successful. The finally developed 
method was as follows: 

Instead of removing the liquid from the reaction 
vessel by external downward filtration, upward partial 
vacuum filtration via a sintered funnel introduced into 
the vessel is employed. A straight filter unit (A) ending 
in a B 10 standard joint is used. The 10 male is 
inserted into the B 10 female as shown; the B 10 female 
forming part of (B) the shown vessel where the filtrate, 
after rejecting the first few ml. is kept until required. 

The size of the section A was so blown as to have a 
total volume of approximately 10 ml. 


Centrifuging 

The centrifugal method of separating the equilibrium 
solution from the solid adsorbent may be substituted 
for the filtration method. This required however a 
centrifuge capable of using centrifuge cups of ca. 100 


ml. capacity*. Several trials have shown that speeds of 


over 1,500 rev. per minute result in complete separation 
of the ordinary type of activated charcoal from the 
equilibrium solution in less than 10 minutes. Assuming 
the centrifuge to possess four cup positions, it follows 
that about 20 minutes centrifuging is required for the 
seven solutions used. However, it is necessary to add 


to this value the time spent in the initial balancing of 


the cups which even with the use of a burette for the 
addition of water into the metal cups may require five 
to ten minutes per pair of cups centrifuged. 

The comparative simplicity of the centrifugal method 
and ease of cleaning of the cups make the method an 
attractive one, despite the cumbersomeness of the 
weighings involved. However, it will be remembered 


*The usual quantities of solution employed in the average student experi- 
ment is of the order of 100 ml. 
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solutions were filtered at a rate of 
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that if constant temperature measurements are contem- 
plated, then the only convenient temperature which may 
be used is room temperature simply because the material 
being centrifuged, if at a temperature different from that 
of ambient, will tend towards the latter; and that during 
the first part of the centrifuging the presence of com- 
paratively considerable quantities of the solid adsorbent 
in suspension is bound to lead to different equilibria 
values. 

One may review the results of the examination of the 
various possible means of separation of the adsorbent 
from the equilibrium adsorbate solution in terms 
recommending the use of the magnetic stirrer method 
plus the upward filtration method developed, because 
this type of filtration enables constant temperature 
determinations simply and conveniently and because 
such combinations have resulted in saving of time 
without the accompaniment of loss of accuracy. * 

So far we have considered the purely practical aspects 
of the adsorption experiments. Such determinations are 
usually carried out using a single method, e.g. titrations 
with NaOH or thiosulphate in the respective adsorp- 
tions of acetic acid and of iodine on charcoal. Now, the 
teaching and utilization of individual techniques and 
methods is a basic need in the training of students. 
However, the use of a single technique in attacking a 
given problem might well be considered insufficient to 
meet the requirements of the development of a broader 
scientific outlook, because the training of students in 
the use of individual techniques should represent only a 
preliminary stage in the overall training in the scientific 
approach. At some later stage it is of fundamental 
importance to train students to compare and contrast 
the suitability of application of certain methods to a 
given problem as well as to correlate the results ob- 
tained by the use of several different tools in the elucida- 
tion of a given problem. It is essential that students 
appreciate that the choice, or suitability, of a certain 
method for tackling a given problem is often conditioned 
by a compromise between several requirements such as 
accuracy, speed of determination, monetary considera- 
tions and sometimes by what is loosely termed “expedi- 
ency’. However, the durations of the various training 
courses are not sufficiently long to go into every factor 
taken into consideration in deciding the suitability of 
the various techniques employed. Nor should this be 
done; it is essential that the student be encouraged to 
develop his own initiative and discrimination in assessing 
the suitability of a particular method to a specified 
problem and in integrating the requirements of contrast 
comparison and correlation. 

It is in this connection that a number of adsorption 
experiments lend themselves for such exercises. For 
experiments lend themselves for such exercises. For 


**It is possible to use a downward filtration sintered glass filter having a 
thermojacket through which the thermostatic liquid may be circulated. 
Experience has however shown that the method advocated here is on the 
whole more rapid and more convenient. Further, thermojacketted sintered 
filters are more costly than the sintered types used in the upward filtration 
method. Incidentally, larger diameter sinters can be used as well as larger 
tubes and joints e.g. BI4 
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examplte, the adsorption of dichromate on charcoal can 
be followed by the three experimental techniques of 
volumetric titrations using ferrous ammonium sulphate 
with an external indicator or potentiometrically, or 
utilizing absorptiometric determinations. While time 
and other considerations may not make it feasible to 
carry many such combined operations, every effort 
should be made to include at least one such combined 
operation. Indeed, this principle should be extended 
further in an overall chemical integration. Too often 
does one find a ‘closed shop’ principle so far as the 
laboratories of different branches in the chemical field 
are concerned, e.g. the student is taught the use of 
gravimetric analysis in the determination of halide 


content in an inorganic laboratory, while at some other 
stage he is taught the use of the silver silver-halide 
electrode in the potentiometric halide determinations, 
but is not given the chance of comparing the two 
methods involved in the use of such combined opera- 


“‘tions when the same batch is used. The time problem 


is not as insoluble as might appear at first sight. Teams 
of two or three students may be used, provided they 
share preparations of the solutions and take turns in the 
different types of determinations. Indeed, the resulting 
discussions between the students themselves as to the 
relative importance of the various factors involved can 
be regarded as part of the overall scientific education 
and not as a case of ‘the blind leading the blind’. 


Recent British Standards 


Analysis and Testing of Coal and Coke 

In the revision of B.S. 1016:1942 the series of analytical and 
physical tests are now being issued in separate parts, of 
which the first six have already been published. Parts 7 and 
11 (Ultimate Analysis of Coke, price 7s. 6d. and Forms of 
Sulphur in Coal, price 4s. 6d. respectively) are now available. 

Part 7 deals with the determination by specified methods 
of the major constituents of coke, namely carbon, hydrogen, 
nitrogen and sulphur. The Liebig method for carbon and 
hydrogen has been slightly modified in detail from that given 
in the 1942 edition; furthermore, the use of oxygen only for 
combustion is now specified, particularly for a new high 
temperature (1,350°C.) alternative method. 

The macro Kjeldahl method for nitrogen has been excluded 
because of the difficulty of specifying the maximum time of 
digestion. Instead a semi-macro method, using finely 
ground coke and a mercuric sulphate catalyst, has been 
specified. 

An improved Eschka method for sulphur has been intro- 
duced, and an alternative high temperature method has been 
added for use when numbers of samples have to be analysed 
or when results are required urgently. 

In general—apart from the necessary modifications—the 
methods follow those already specified in Part 6 for the 
ultimate analysis of coal. 

Partil deals with the determination of sulphate sulphur, 
pyritic sulphur and organic sulphur in coal. Here the 
classical method of Powell and Parr specified in B.S. 1016: 
1942 has been somewhat modified, digestion time for the 
hydrochloric acid extraction having been reduced from 40 
hours to 30 minutes, and that for the nitric acid extraction 
from 24 hours to 30 minutes. It has been shown that an 
indirect calculation of pyritic sulphur content from the 
amount of pyritic iron present is more accurate than a direct 
determination. 

Organic sulphur is obtained by calculation, the sum of the 
sulphur and pyritic sulphur being subtracted from the total 
sulphur determined as in B.S. 1016; Part 6. 


Milk Testing 

A revised edition of B.S. 734C (price 10s.) consisting of four 
tables mounted on two stiff boards measuring 12 in. by 11 in. 
and giving the percentage of non-fatty solids corresponding 


Copies of these Standards may be obtained from the British Standards 
Institution, Sales Branch, 2 Park Street, London, 
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to given fat contents and densities of milk (fat content range 
2-6 per cent.) has now been published. 

The tables provide a means of relating the known fat 
content and density of samples of milk to the percentage of 
non-fatty solids present. It is important to note that they 
refer only to milk in which the fat content is wholly in the 
liquid state, i.e. where it has been pre-warmed to 40°C. and 
subsequently cooled to 20°C. before carrying out the density 
determination. 

The tables form part of a full revision of B.S. 734 ‘Density 
hydrometers for use in milk’ now being undertaken by a 
Technical Committee of the British Standards Institution. 


New Laboratories for Coil Spring Research 


New laboratories for the Coil Spring Federation Research 
Organization at Sheffield will be among the most com- 
prehensive of their kind in the world. They will enable 
research to be carried out on springs made from the finest 
wires to bars of up to 2 in. diameter. In addition to work on 
springs and torsion bars, research will be possible on materials 
in wire and strip form. Metallurgical research will also be 
undertaken on a very wide range of ferrous and non-ferrous 
alloys. 

A major feature of the new buildings will be a comprehen- 
sive electroplating laboratory, which has been presented to 
the C.S.F.R.O. by W. Canning and Co. Ltd., of Birmingham. 

The effect of non-metallic coatings on fatigue life is being 
studied. So far tensile, hardness, abrasion and corrosion 
tests have been devised for thin films and carried out on 13 
different resin and plastic protective materials. 

The research programme for this year also includes work 
to determine the influence of type of material, heat treat- 
ment and surface finish on the fatigue life of heavy duty 
springs. 


Correction 


In the article ‘Laboratory Notes on Acetone’ by S. M. Charlett 
and published in the February 1958 issue of Laboratory Prac- 
tice, line 32 of page 86 should read: ‘Dilute /? ml. of acetyl- 
chloride . . .” and not ‘Dilute 120 m. of acetylchloride . . . 
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The Estimation of Physiologically Active, Naturally Occurring Substances 
in the Tissues and Body Fluids: Acetylcholine, L-Adrenaline, 
L-noradrenaline, Histamine, Serotonin and Substance P. 
by J. J. Lewis and N. G. Waton 


Department of Materia Medica and Therapeutics, Glasgow University 


PART X—SEROTONIN (continued) 


Rat’s Colon 

As already described (Lab. Practice 6, 450) the isolated 
rat’s colon has been used to assay adrenaline and zor- 
adrenaline by a measurement of their inhibitory action 
on the acetylcholine stimulated tissue. The colon has 
recently been used for the assay of 5-H.T.'°*-!°%7 
which also stimulates it. Interference from acetylcholine 
can be eliminated by the use of atropine. The procedure 
is as follows: The animal is killed in the usual way, and 
the abdomen opened. A piece of colon about 2-3 cm. 
long from the region next to the caecum is removed. 
This is easily recognizable by the striations present. 
The tissue is washed carefully to remove any intestinal 
contents, and pieces of cotton sewn through ‘the wall at 
each end. The tissue is mounted in a 2 ml. organ bath 
containing an aerated saline solution (NaCl, 0-9 per 
cent; KCl, 0-04 per cent; CaCl, anhydrous, 0-003 
per cent; NaHCOs, 0-015 +4 cent; glucose, 0-1 per 
cent) to which ¢ atropine lug./l. has been added. The 
bath temperature is maintained at 22 to 24°C. The 
time cycle is 4-5 min. and the drug is allowed to be in 
contact with the tissue for 1-25 min. This tissue is 
claimed to give better results than the uterus.'°*, '°° 


Rat’s Stomach 

Recently'°8 another rat tissue has been found to 
respond to very low concentrations of 5-H.T.; this is 
the fundus of the rat’s stomach. Rats of either sex may 
be used. After removal, the stomach is put into Krebs’ 
solution, and the fundus dissected away, leaving a 
small band of pyloric tissue attached, to act as a marker. 
The fundus is then opened by cutting along the lesser 
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curvature and cutting to preserve the longitudinal 
muscle. The tissue is then cut as shown in Fig. 16. A 
piece of cotton is tied to each end, and the strip is 
gently stretched as shown, and any protrusions and 
fringes of pyloric tissue trimmed away to give a long, 
clean, thin strip of tissue. 

The tissue is mounted in an organ bath, which has an 
internal diameter of 0-85 cm. and is 15 cm. long. The 
bath will hold approximately 5 ml. of bathing solution 
with the tissue holder and gassing tube in place. The 
solution is gassed with 95 per cent O» plus 5 per cent 
CO> or pure O>. A rapid stream of gas is allowed to 
flow to ensure good stirring. With such a small bath, 
there is a high ratio of tissue to bathing solution, and 
thus if the tissue is left unattended with the bath fluid 
unchanged for more than 6 or 8 min. it begins to contract, 
probably due to the accumulation of metabolites. To 
prevent this the solution must be changed every 5 min. 
or, if it is to be left for some time, the bathing solution 
should be allowed to perfuse through the bath at a rate 
of about | ml./min. Slow perfusion of Krebs’ solution 
through the bath is begun immediately after setting up 
the strip, so that it can be allowed to relax for 10 to 15 
min. As there is no spontaneous activity in this tissue, 
high lever magnification can be used in recording 
responses and a load of about | g. is used to stretch 
the muscle between contractions. 

The following time cycle is recommended. The drug 
is added to the bath and allowed to act for 90 sec., the 
bath is then washed out by overflow and an extra weight 
added immediately to the lever so that it comes to rest 
at once on a bar fixed at a predetermined level. After 


Fig. 16. Diagram showing the prepara- 
tion of the fundal strip of the rat’s 
stomach. (A) Whole stomach. (B). Fundus 
cut away from pyloric region, but with a 
small band of pyloric tissue left attached 
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and then cut as shown round the lesser 
curvature. (C). The fundus opened into a 
plate of tissue. Cuts are then made as 
shown by the dotted lines. (D). The 
fundal strip pulled out by cotton attached 
to each end, pyloric tissue and pieces of 
extraneous tissue are then removed. 
(From Vane '°8 by permission of the 
author and the editors of the British 
Journal of Pharmacology and Chemo- 
therapy.) 
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a constant time (15 to 30 sec. depending on the tissue) 
the extra weight is removed. The tissue rapidly regains 
its resting length and at the end of 4 min. the cycle can 
be repeated. 

The bathing solution may be rat uterus Ringer, 
Krebs’ solution or Tyrode’s solution. In the two latter, 
the tissue is slightly more sensitive to 5-H.T. but there 
is more spontaneous movement than occurs when rat 
uterus Ringer is used. The tissue is always sensitive to 
the addition of | mg. 5-H.T. to the bath, and very often 
to 0-1 mg. 5-H.T. The use of the technique of superfusion 
would probably much increase the sensitivity. The chief 
advantage of this tissue over the rat uterus lies in the 
fact that the rat needs no pretreatment and rats of either 
sex may be used, together with its greater (10- to 100- 
fold) sensitivity and the fact that it will work in several 
different physiological bathing solutions. 

The tissue is about 10 times less sensitive to acetyl- 
choline and very much less sensitive to histamine 
(> 500 times). If the bathing solution contains 0-lug./ml. 
hyoscine, the 5-H.T. response is unaffected while the 
sensitivity to acetylcholine and histamine is reduced 
about 200 times and low concentrations of 5-H.T. can 
be assayed in mixtures of the three substances. Sym- 
pathomimetic amines may interfere with the assay of 
5-H.T. and the method already described, for destroying 
these substances by using a polyphenoloxidase extracted 
from edible mushrooms, '*} should be applied to the 
tissue extracts. 

Vane (personal communication) has now modified 
his method. Instead of using a spring lever the simpler 
pendulum auxotonic lever described by Paton'**@ is 
employed. 0-lug./ml. of hyoscine is used to stabilize the 
base line and Vane recommends the use of Tyrode's 
solution rather than rat uterus Ringer because of the 
improved sensitivity. 


Marine Invertebrates 

Erspamer and Ghiretti'** showed that extracts from 
the posterior salivary glands of Octopus vulgaris and 
Eledone moschata, as well as those of the hypobranchial 
body of Murex trunculus and M. brandaris, had a power- 
ful excitatory action on the isolated hearts of Helix and 
Octopus. The substance showing the greatest effect on 
the isolated hearts was later shown to be enteramine 
(5-H.T.)2°°. 

Welsh, who had already used the heart of Venus 
mercenaria for the assay of acetylcholine'?+, later 
found that it would respond, by : an increase in rate and 
amplitude of beat, to 5-H.T.'25. This tissue has been 
used for the assay of 5-H.T.'** using a method similar 
to that described for acetylcholine. (Lab. Practice, 7, 465. 
1958). The heart is suspended in artificial aerated sea 
water at room temperature. Benzoquinonium chloride 
is added in a concentration of 6 ug./ml. (10-5M) to the 
bath fluid, to eliminate any contractions due to acetyl- 
choline. 5-H.T. increases the amplitude of beat from 
10 to 50 per cent and the increase varies linearly with 
the logarithm of the bath concentration of 5-H.T. A 10 
min. cycle must be used and the drug is left in contact 
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with the heart for 2 min. The threshold dose for 5-H.T. 
varies from 0-18 to 1-8 ng./ml. The tissue is sensitive to 
tryptamine and N. N.-dimethy! 5-hydroxytryptamine in 
doses of 16 to 20 ng./ml. Tyramine and adrenaline only 
interfere in doses about one thousand times greater, 
while this tissue is insensitive to pitressin, angiotonin 
and histamine. 

Welsh also tried several other marine invertebrate 
preparations and showed that Cyprina islandica was 
also very sensitive to 5-H.T. When the heart of C. 
islandica is removed and suspended in a bath of aerated 
sea water at room temperature, it beats with a slow 
regular rhythm. 5-H.T. causes an increase in amplitude 
and frequency when added to the bath to give concentra- 
tions between 0-1 ng. and | ug. per mi. This effect is 
completely inhibited by L.S.D. As this tissue is sensitive 
to acetylcholine, benzoquinonum chloride must again 
be added to the bath fluid (see Venus mercenaria). 
Cyprina islandica is readily available around the southern 
coasts of Britain. 

Gaddum and Paasonen 2°! tested the effect of various 
drugs on the isolated hearts of several molluscs which 
live in the seas around Britain, they also tested the hearts 
of two species of snail. They were able to show that the 
heart of Spisula solida (formerly called Mactra solida) 
was very useful for the assay of 5-H.T. because of the 
relative abundance of the animal and its hardiness, and 
due to the constancy of its heart action over long 
periods and its sensitivity to 5-H.T. S. solida may be 
kept in cool sea water (about Il./animal, changed 
twice a week) for from two weeks to two months. 
Aeration of the sea water does not appear to be 
essential. The dissection is as follows: the bivalve is 
opened by cutting both abductor muscles with a thin 
scalpel, threads are tied near the auriculo-ventricular 
junctions and, because of the fragility of the auricles, a 
small piece of ventricle included in the ligature. The 
heart is suspended in aerated artificial sea water 
(Composition g/l; NaCl, 23; Na2SO4, 40; KCl, 
0-65; CaCl> anhydrous, |-1; MgCl,6H 20, 10; NaHCOs, 
0-2:) The heart starts to beat in 5 to 60 min. at a rate 
12 to 25 beats per min. 5-H.T. increases the beat when 
added to the bath in concentrations of 0-1 to 0-5 ng./ml. 
The maximal response is reached within 45 to 60 sec. 
and relaxation is rapid. Graded responses can be 
obtained within large dose limits and a maximum 
response requires a concentration of | ug./ml. 5-H.T. 
Tachyphylaxis does not occur. This preparation is not 
sensitive to other known substances in tissue extracts, 
except acetylcholine, the effects of which can be 
abolished with benzoquinonium chloride (Img./1). The 
heart of S. solida is very hardy and will beat for several 
days in isolation. 

The isolated heart of the freshwater mussel Anodonta 
cygnea has been used to estimate 5-H.T.?°?, which 
causes a marked stimulation of the heart, giving graded 
responses in doses of Ing./ml. to lug./ml. The ventricle 
is removed together with a short piece of intestine and 
suspended in a mixture of distilled water 96 parts and 
sea water 4 parts. 
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Other methods which have been used for the bio- 
logical assay of 5-H.T. are: 
1. Rabbit Ear Preparation. This method was used by 
Rapport, Green and Page in their work on the vaso- 
constrictor principle found in serum and defibrinated 
blood. !4!, 142, !44, 145, The method involves the 
severance of the ear from a freshly killed rabbit, and 
the cannulation of the main artery. Drugs are injected 
into a special cannula attached to the arterial cannula. 
The ear is placed upon an inclined board, which is 
supported in a funnel, allowing the fluid to flow from 
the cut ends of the veins. From the funnel, the fluid 
flowing from the vein is lead to an outflow recorder. 
The method is well described in two papers.?°3, ?°4, 

There must be no adrenaline or other sympathomi- 
metic drug present in the assay mixture because the 
preparation is also very sensitive to the presence of 
sympathomimetic amines and can indeed be used for 
the assay of such drugs. 

A modification of this method has been described by 
Grette?°s, in which the pig’s ear is substituted for the 
rabbit's ear. 


2. Sheep Carotid Artery Rings. This method is based on 
an observation by Reid and Rand.!5° The carotid 
artery is removed and 12 rings cut from it about 8 cm. 
from the aorta, each about | mm. thick. After washing, 
the ring is put in a small petri dish and, using a micro- 
scope fitted with a micrometer eye piece, the internal 
diameter is measured, the 5-H.T. is added and the 
percentage change in the diameter at the major axis 
noted within 5 to 15 min. It is claimed that 0-025 to 
1-0 ug. of 5-H.T. can be detected by this method. 


3. Chick Amnion.2°? The amnion of the developing 
chick, when suspended in a saline solution, shows 
rhythmic contractions. It contains muscle, but no nerves. 
Doses as low as 20 ng./ml. increase the motility. The 
results are reproducable and there is no tachyphylaxis. 

Other qualitative tests make use of the antidiuretic 
action of 5-H.T. in rats,?°% its action on the nictitating 
membrane of the cat?°° and several other properties 
described by Reid and Rand. '5° 


Chemical Estimation 

Udenfriend et al/.2!° described the first good chemical 
method of estimating 5-H.T. Before this many chemical 
and physico-chemical tests had been described, but 
these were either non-specific or not quantitative. 

The chemical method of Udenfriend et a/.2!° involves 
its own method of extraction, after which the extract 
can be treated by three different methods for the 
chemical estimation of 5-H.T. The method of extraction 
is described here as it is specific for this method, and 
the extract obtained cannot be used for general assay 
purposes. 

An aqueous tissue extract is made and 3 ml. of this 
taken, adjusted to pH 10 and transferred to a 60 ml. 
ground glass stoppered bottle containing | ml. borate 
buffer (94:2 g. boric acid are dissolved in 3 |. distilled 
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water and then 165 ml. of 10 N NaOH added. The 
buffer is saturated with n-butanol and NaCl) by adding 
these substances in excess and shaking. Excess n-butanol 
is removed by aspiration and the excess sodium chloride 
allowed to settle. This gives a buffer of approximately 
pH 10. 2 g. of NaCl and 15 ml. of n-butanol are added 
and the 4 es shaken for 5 min. The contents are care- 
fully decanted into a glass stoppered centrifuge tube 
and then centrifuged. The aqueous layer is removed and 
15 ml. of borate buffer are added to the tube and this is 
now shaken for 5 min. After allowing the aqueous and 
non-aqueous phases to separate, the aqueous layer is 
removed, and replaced with 15 ml. of fresh buffer solu- 
tion, shaken for 5 min. and again centrifuged. A 10 ml. 
aliquot of the n-butanol layer is now transferred to a 
45 ml. glass-stoppered centrifuge tube containing 20 ml. 
of heptane and 3 ml. of 0-5 M formate buffer pH.4*. 
The tube is shaken, the contents centrifuged and the 
supernatant layer of solvent is removed again by 
aspiration. The aqueous layer containing the extracted 
5-H.T. is assayed by one of the three methods described 
below: 7 . 

The distribution of 5-H.T. between the salt saturated 
buffer, pH 10, and n-butanol is such that with the 
volumes used only about 95 per cent of the 5-H.T. is 
extracted into the organic solvent. Since three equilibra- 
tions of the butanol with salt saturated buffer are em- 
ployed, the final recovery of 5-H.T. is 85 per cent. 
Allowance can therefore be made for this in the final 
results. 

This extraction procedure removes compounds such 
as tryptophan and 5-hydroxytryptophan, which are 
commonly used as substrates for the production of 
5-H.T. 


(a). Assay by Ultraviolet Absorption. 

The absorption spectrum of 5-H.T. in acid solution 
shows a maximum at 275 muy and a subsidiary peak at 
approximately 295 mu. These peaks can be made use 
of for the determination of from 0-04 to 0-4 u mole of 
5-H.T. in as much as 500 mg. of tissue. The optical 
density is proportional to concentration to about 0-4 u 
mole per ml. when measured in a | cm. cell in a Beck- 
man spectrophotometer. Above this concentration 
5-H.T. shows marked deviations from Beer’s law. 


( . Colorimetric Procedure. 

5-hydroxyindoles react with |-nitroso-2 2-naphthol in 
the presence of dilute HCI or H 2SO, containing traces 
of nitrite to give violet coloured compounds. 

To 2 ml. of the acid extract containing 0-05 to 0-8 u 
mole of 5-H.T. in a glass stoppered centrifuge tube, | ml. 
of nitrosonaphthol (0-1 per cent |-nitroso-2 naphthol in 
95 per cent ethanol) and | ml. of acid nitrite reagent 
(to 5 ml. of 2N H2SO4 is added 0-2 ml. of 2-5 per cent 
NaNO>. This reagent should be prepared fresh daily) 
are added. The tube is stoppered, shaken and placed in 


*For the colorimetric procedure, 0-2M HCI is used instead of formate 
buffer. 
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a water bath at 55° for 5 min. 10 ml. of ethylene di- 
chloride are added and the tube shaken to extract the 
unchanged nitrosonaphthol reagent. The tube is 
centrifuged at low speed, and the aqueous supernatant 
layer is transferred to a cuvette. When measured at 
540 mu ina Beckman spectrophotometer, optical density 
is proportional to concentration up to 0-8 » mole. The 
colour is stable, less than | per cent change occurring in 
| hr. This is the method of choice when tissue extracts 
contain large amounts of ultraviolet absorbing material. 

This colorimetric procedure can be applied to paper 
chromatography. After development of the chromato- 
gram with an organic solvent and drying, the paper is 
sprayed with 0-1 per cent nitrosonaphthol reagent and 
again dried. It is then sprayed with the nitrous acid 
reagent (made up with HCl, not H2SO4.) and 5- 
hydroxyindoles appear as violet spots on a faint yellow 
background. 

{c). Fluorometric Procedure. 

For this procedure, a spectrophotofluorimeter which 
is capable of activating compounds and measuring 
their emitted fluorescence continuously from 250-650 
my is necessary. Such an apparatus has been described 
by Bowman er al.?!', It consists of a xenon arc as a 
continuous light source and two quartz monochro- 
mators at right angles, one to select the activation 
energy and one to select the emitted fluorescence. An 
ultraviolet-sensitive photomultiplier scanning device 
coupled to an oscillograph or automatic pen recorder, 
record the spectra which can be used both for identifica- 
tion and quantitative analysis. 

At pH4 (the pH of the aqueous extract obtained 
by the above extraction procedure) maximal activation 
of 5-H.T. occurs at 295 mu, coinciding with one of the 
peaks in its absorption spectrum. The maximum of the 
fluorescence spectrum occurs at 330 mu. This procedure 
(which is the most sensitive of the three) has been applied 
to the estimation of 5-H.T. in platelets and it is claimed 
that as little as 0-05 ug. 5S-H.T. can be measured. 

Methods, which are used to measure 5-H.T. can be 
applied to other 5-hydroxyindole derivatives by making 
use of appropriate extraction procedures. 


Modified Fluorimetric Procedure 

The fluorimetric method already described, cannot be 
used for the estimation of 5-H.T. in brain because other 
substances present are also extracted by butanol and 
interfere in the fluorescence assay. However, 5-H.T. 
fluoresces at 550 mu in 3N HCI?!2 and this observation 
has made possible its identification and assay without 
interference from other substances.°+ The method can 
of course be applied to other tissues as well as to the 
brain. 

One part of tissue is homogenized with two parts of 
0-1 N HCl. An aliquot of the homogenate containing 
between 0-5 to 5-0 ug. 5-H.T. is transferred to a 60 ml. 
glass stoppered bottle and adjusted to approximately 


of NaCl and 20 ml. of n-butanol added, and the mixture 
shaken for 15 min, after which the bottle is centrifuged 
and the liquid decanted from the solid material into 
another bottle. The aqueous layer is removed by aspira- 
tion and the n-butanol layer washed twice using equal 
volumes of borate buffer; 15 ml. of the n-butanol layer 
are then transferred to another bottle which contains 
30 ml. of heptane and 3 ml. of 0-1 N HCl. After shaking 
and then centrifuging, the supernatant is removed and 
1 ml. of the acid layer is added to 0-3 ml. conc. HCI in 
a quartz cuvette. The solution is activated at 295 my 
in the spectrophotofluorimeter and the fluorescence 
measured at 550 mu. 

The distribution of the 5-H.T. between the salt 
saturated buffer and n-butanol is such that 95 per cent 
of the 5-H.T. passes into the n-butanol. As three such 
extractions are made, about 15 per cent of the 5-H.T. is 
lost. Theaddition of heptane tothen-butanol precipitates 
out water which is dissolved in this phase and increases 
the volume of the acid phase. For these reasons, 
standards are made by carrying known amounts of 
5-H.T. through the whole extraction procedure. By this 
method as little as 0-1 ug. of 5-H.T. can be detected in 
brain tissue, but 0-3 ug. are needed for accurate assay. 

The methods described above are reliable chemical 
methods of estimation. Some workers have used modifi- 
cations or the actual methods already described under 
‘Identification’, involving the use of paper chromato- 
grams. A rough quantitative estimate of the 5-H.T. 
present can be obtained chromatographically by using 
one of the dyes mentioned, to show up the 5-H.T. spot, 
this is then compared for intensity with several control 
strips containing known amounts of 5-H.T. treated in 
exactly the same way. Different doses of 5-H.T. are 
added to the baseline of each strip. A comparison can 
then be made directly with the unknown. An alternative 
method is to run a paper chromatogram of the unknown 
together with a control of 5-H.T. After development 
and drying, the control strip only is sprayed with a dye 
and the corresponding strip of the unknown cut off, 
eluted and the eluate tested colorimetrically, by ultra- 
violet absorption, fluorimetrically or by biological assay, 
using one of the methods already described. 
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APPARATUS AND DEVICES 


A SIMPLE MICROMANIPULATOR 
by J. P. Heslop, M.Sc. and J. W. Ray, B.Sc. 


Pest Infestation Laboratory, Slough, Bucks. 


HERE is a need in many laboratories for simple, 
‘laa micromanipulators suitable for use under 
the medium power of a microscope. Two such instru- 
ments using pantograph movements have been des- 
cribed by Harding (1939) and Barer and Saunders- 
Singer (1951). We found in our work that the need for 
reduction ‘gearing’ with its associated tendency to 
backlash could be avoided by use of a suitable friction 
device. Bekesy (1952) has discussed in detail the 
principles of such devices and both he and Goldacre 
(1954) have described microdissectors based on friction. 
Unfortunately neither of these manipulators satisfied 
our needs. We required an instrument which would 
permit fine and fairly rapid movements in all three 
planes and allow the working point to be rotated. In 
addition it was necessary for us to be able to interchange 
tools and to use forceps as well as the more usual 
scalpels and needles. This paper describes a manipulator 
which provides the above facilities and will hold objects 
still while the operator attends to other things, but is 
simple enough to be built in the average laboratory 
workshop. Backiash and vibration have been eliminated. 
There is no need for any attachment to the microscope 
itself. 

Fig. | shows a diagrammatic cross-section of the 
apparatus. The forceps are secured in the tool holder by 
a grub-screw. One end of the bracing arm is screwed to 
the outside of the tool holder and at the other two 


screws pass through the finger-grip into one limb of 


the forceps, holding it stationary. The finger grip retains 
a rubber teat which normally holds the forceps closed 
by its natural elasticity. The rod carrying the tool 
holder passes through a ball and socket joint into the 
grease can. The weight of the tool assembly is approxi- 
mately balanced by a brass cylinder screwed to the rod, 
although exact balancing is unnecessary. The can is 
filled by pouring in soft yellow vaseline, melted in order 
to exclude air bubbles, and a spring circlip on the tool 
holder rod prevents the balance weight from breaking 
the surface of the grease and causing cavitation. 
Experience has shown that the operations of pushing 
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Suction Pump 
Fig. 2. The foot-pedal control for the forceps. 


the tool against the resistance of the grease and closing 
the forcep points require such different amounts of 
muscular effort that they cannot be efficiently performed 
simultaneously by the hand. A separate foot operated 
control for the gripping action has therefore been 
incorporated (Fig. 2). The pipe to the suction reservoir 
is compressed by the force of the spring in the pedal, at 
the same time leaving the air leak open. By depressing 
the pedal the air leak is closed and the teat connected 
to the suction reservoir of | litre capacity which is 
partially evacuated by a bunsen pump. The teat collapses 
allowing the forceps to open. With a little practice, by 
only partially closing the air leak, it is possible to control 
the opening and closing of the forceps to very fine 
limits. The forceps can be left gripping any desired 
object while the operator performs some other operation. 
The grease provides sufficient friction in all three 
planes to damp hand tremors to negligible proportions, 
cf. Bekesy (1952) Goldacre (1954) and to overcome 
gravity, holding the forceps in any position. The slight 
spring effect of the grease does not have any deleterious 
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effect on the operation of the instrument. Wide changes 
in temperature noticeably affect the resistance to move- 


ment but this can be negated by altering the length of 


the counterbalance rod immersed, for example, if the 
ambient temperature is low the increase in viscosity can 
be overcome by working with the counterbalance less 
deeply in the grease and vice versa. Finally the tools are 
readily interchangeable. 

The micromanipulator was designed to enable us to 
desheath the abdominal nerve cord connectives of the 
cockroach. This involves holding a tough membranous 
sheath clear of the underlying nerves and tearing it 
without stretching or jerking the delicate fibres under- 
neath, an operation requiring great steadiness of hand. 
A pair of instruments held rigidly in the clamps as seen 
in Fig. 3 served admirably. 


ACKNOWLEDGMENTS.—The authors are indebted to 
Mr. M. Cordaroy for machining all parts. This paper is 
published by permission of the Department of Scientific 
and Industrial Research. 





Fig. 3. Two manipulators mounted ready for use. 
One clamp and some bracing bars removed for clarity. 
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A Simple Apparatus for Rapid Semi-Micro Filtration 
by D. H. Leaback 


Biochemistry Department, The Institute of Orthopaedics, Stanmore, Middlesex. 


APID quantitative filtration is particularly desirable 

in recrystallizations of material from small volumes 
of solvent. Apparatus recommended for this purpose 
frequently employs small Hirsch funnels or ordinary 
glass funnels fitted with filter-plates (Chelonis 1954). 
With these funnels it is often difficult to bed down the 
filter-paper, especially if the solvent used is appreciably 


THREE PIECE FUNNEL A 
ooococacaa: 

















AURA 





Fig. 1. 
Juty 1959 


volatile or does not wet the paper. This difficulty can be 
avoided if the Hartley (1952) three piece funnel is used. * 

Material may be lost if crystallization takes place in 
receivers of unsuitable size or shape, e.g. a test-tube 
with side-arm (Chelonis 1954), and this has been over- 
come in the apparatus shown here in section (Fig. 1). 
Losses are minimized by collecting the filtrate in a 
small beaker (E) of appropriate size. 

To make the body (D) of the apparatus, a wide- 
necked bottle of clear uncoloured glass is selected, such 
that (with the aid of a few supports (F)), the use of a 
convenient range of receivers is possible. The bottom of 
the bottle is cut off, and the rim ground (with carborun- 
dum and glycerol) on a piece of thick glass plate (G), 
until, when greased, the two components (D,G) give a 
vacuum-tight seal. To complete the apparatus, a suitable 
rubber bung (C) is bored to take a bent glass tube (B) 
and the funnel (A). 

The apparatus is similar in principle to that described 
by Witt (Cummins 1950), but is simpler in construction 
and operation. Together with the Hartley funnel, this 
apparatus permits extremely rapid and efficient filtra- 
tions to be carried out. 
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BOOK REVIEWS 





Colorimetric Methods of Analysis, including Photo- 
metric Methods, Vol. Ila, by Foster Dee Snell, Pn.v., 
and Cornelia T. Snell, Ph.p., assisted by Chester 
Arthur Snell, Ph.p. London: D. Van Nostrand Co., 
Ltd. 1959. 112s. 6d. pp. 793 + x. 

The book on colorimetric analysis now known by every 
analyst as ‘Snell’ first appeared in 1921 as a single 
volume. So popular was it, and such were the advances 
in this branch of analysis during the next two or three 
decades, that the third edition ran into four volumes 
published at intervals between 1948 and 1954. Volume II 
of the third edition, dealing with Inorganic Analysis 
only, appeared in 1949; it contains 887 pages excluding 
indexes. Now the authors, F. D. and C. T. Snell, 
joined by yet another member of the family, C. A. 
Snell, have produced a further 736 pages (again ex- 
cluding indexes) covering advances in the same field 
between the date of preparation of volume II and 
January 1956—in fact, less than ten years. Even though 
the authors, by a natural extension, have included 
papers dealing with flame photometry and with absorp- 
tion in the ultra-violet, the accelerated rate of ‘progress’ 
—or at all events, of publication of original papers— 
indicated by these facts is almost frightening. It suggests 
that another thousand pages or so will be needed in 
five years’ time; and that ignores the necessity of 
bringing up-to-date the other three volumes of the 
third edition! 

As with Volume II itself, each of the first 46 chapters 
of Volume IIa deals with one metal, in the order in 
which they occur in the usual qualitative analysis 
‘groups’, and begins with a brief summary of the 
principal advances described in that chapter. This is 
followed by descriptions of analytical methods classified 
according to the nature of the material in which the 
element in question is to be determined, and a second 
part of the chapter then provides a theoretical and 
practical discussion of methods subdivided by reference 
to the reagent used or the form in which the metal is 
determined. The treatment is not critical; but some 
degree of selection has apparently been exercised and in 
most instances, the sensitivity of each method and 
possible interferences from other ions are adequately 
dealt with. The ‘rare’ metals—which have such a habit 
these days of suddenly becoming industrially important 
—are included, and a further 23 chapters follow on the 
determination of a number of acid radicals, oxygen and 
water, peroxides, and ozone. 

All references are given as footnotes page by page, 
and—as is essential when this system is used—are 
accompanied by a comprehensive author index. This 
book does not suffer from the defect so often found in 
American publications that work originating outside 
the United States is ignored; of the 40 references given 
in Chapter | (Lead), for instance, 17 are to journals 
published in the U.S., 11 to those published in Great 
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Britain, and 12 to those of other countries—probably a 
reasonably fair reflection of the ratio of analytical 
publications. as a whole. 

It is almost impossible to read, in the strict sense, a 
book of this kind intended for reference purposes, 
mainly at the bench. I have examined critically those 
chapters in which I am specially interested and have 
browsed through the rest. No serious sins of omission 
have disclosed themselves, and remarkably few printers’ 
errors or other inaccuracies. | must confess that when | 
read the fourth sentence of Chapter |—*A diethyldithio- 
carbamate method shakes the complex in chloroform 
with aqueous copper sulphate and reads the brown 
copper complex’—I was myself shaken also! I was 
considerably relieved to find on further perusal that the 
literary style of the rest of the book is in the main more 
orthodox. Descriptions of analytical methods are all in 
the imperative, and are sufficiently detailed to enable 
the analyst to work directly from them without reference 
to the original paper, though in some instances (e.g. 
cadmium in lead) it is necessary to possess the original 
Volume II of ‘Snell’. 

Every analyst who makes wide use of colorimetric 
methods—in these days this means almost every analyst 
—will have a copy of ‘Snell’ on his shelves. If the nature 
of his work is such that Volume II is frequently con- 
sulted, he may take it that he needs Volume IIA and that 
it will certainly be referred to at least as often as the 
parent volume. Admittedly, the price is somewhat high; 
but it is well bound and well printed on good quality 
paper and can be strongly recommended. 

How soon volume IIB will appear; how many pages 
it will contain; what the cost will be; whether the ‘Snell 
family’ will find it necessary to co-opt another dozen 
co-authors to help them write it; are all matters for 
interesting but fruitless speculation.—erRIc C. WOOD. 


Chromatographic Reviews, Vol. 1, edited by Michael 
Lederer. London: D. Van Nostrand Co., Ltd. 1959. 
45s. pp. 276 + ix. 

It is possibly safe to say that in the past ten years no 

other branch of chemistry has undergone such rapid 

strides as in the field of chromatography. Its importance 
may be judged by the year by year increase in the 
number of publications on this subject and by the diverse 
applications to chemical problems which had hitherto 
presented extreme difficulties. It is not surprising, 
therefore, that the organic chemist especially has used 
chromatography as an extremely powerful weapon in 
attacking the problems concerned with the separation of 
closely related complex organic molecules. In this 
connection may be mentioned the elegant and relatively 
simple separations effected in the spheres of steroid, 
terpene and alkaloid chemistry. Nevertheless, the out- 
standing successes achieved in the organic field must 
not be allowed to overshadow the equally important 
contributions that chromatographic techniques are 
making to the study of inorganic and analytical 
applications. Gas chromatography, for instance, in its 
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analytical applications has been the subject of many 
recent publications, where quantitative gas analysis and 
hydrocarbon separations have been effectively per- 
formed. The commercial apparatus now coming on to 
the market is a good indication of the importance of 
this work to industry. 

Edgar and Michael Lederer are the authors of the by 
now classic book, ‘Chromatography’, and it is Michael 
Lederer who edits the first volume of “Chromatographic 
Reviews’. The intention is to collect in book form, in 
English, review articles (previously published in the 
Journal of Chromatography and commissioned by M. 
Lederer) on selected chromatographic topics, written by 
experts in the particular field under review, and publish 
them annually. Of the nine papers presented in the 
present volume, five are concerned with organic subjects, 
three with chromatographic and electrophoresis tech- 
niques and one on the chromatography of inorganic 
phosphates. The organic chemist will find these reviews 
of great interest, especially that by R. Neher, “Chromato- 
graphy of Sterols, Steroids and Related Compounds’ 


which is presented with a wealth of experimental detail 
in the main types of chromatographic separations, and 
occupies about one third of the subject matter of the 
book. The inorganic chemist will find much of interest 
in the reviews on ‘Chromatography of Phosphorus 
Compounds’, ‘Separation of Isotopes’, ‘High Voltage 
Electrophoresis’, and ‘Chromatostrips and Chromato- 
plates’. 

It is perhaps a pity that the reviews are of major 
appeal to the organic research chemist and that such 
topics as inorganic absorption chromatography, gas 
chromatography etc. are not included, whereby a more 
general circle of chemists would find some reviews of 
direct interest. 

The book is well produced in clear print with excellent 
translations from the originals and very few errors. 
Illustrations are nicely set out and references are 
abundant. Finally, one may have no hesitation, there- 
fore, in recommending this volume as a useful acquisi- 
tion to the bookshelf of any research chemist. 

G. P. MITCHELL. 


Science and the Food Industry 


The following is the full text of the Presidential Address delivered by 

Prof. A. C. Frazer, M.D., D.Sc., F.R.C.P., at the 13th Annual General Meeting 

of the British Food Manufacturing Industries Research Association, held 
on May 14, 1959. 


‘(ALL back yesterday! Let time return!” How was the 

food in Britain a century ago? From numerous contem- 
porary accounts, it would appear to have been singularly 
unpleasant. The poor countryman in England lived almost 
entirely on bread, in Ireland on potatoes, and in Scotland on 
oatmeal, milk and vegetable broths. Frank Buckland reported 
that, due to his slightly better diet, the Scottish peasant had 
a superior physique to his English counterpart. In the towns 
the poor people were little better off; the staple diet was 
bread and potatoes, and the edge of unsatisfied appetite was 
blunted by copious draughts of strong tea. The food of the 
rich was more abundant, but often poorly balanced and 
unappetizing; the availability of foods was restricted, storage 
facilities inadequate, and cooking was often bad. 

*. . . When I think of that huge round of parboiled ox 
flesh, with sodden dumplings, floating in a saline, greasy 
mixture, surrounded by carrots looking red with disgust and 
turnips pale with dismay, I cannot help a sort of inward 
shudder... ° 

Gross malnutrition was commonplace; tuberculosis was 
rife; adulteration of food was widely practised. No one knew 
what was wrong. If they had known, there was often no 
satisfactory means of detection. No one knew how to put 
things right. No doubt there were wonderful things in 
England in the "good old days’, but it was not the food. 

Fortunately, at this time developments were taking place 
that were eventually to lead to the solution of many of these 
problems. The science of chemistry and development of 
analytical methods were taking shape. Thanks to the pioneer 
work of Liebig, it was gradually being realized that food 
consisted of chemical substances that could be identified and 
measured. Lawes and Gilbert were starting their revolutionary 
developments on the application of science to agriculture. 
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The army of science was on the move. As it slowly gained 
ground against prejudice and inertia, so the necessary 
knowledge about the nature and composition of food 
steadily accumulated. Effective legislation to control the 
quality of food materials became possible. Many further 
developments followed, both in the understanding of the 
relationship between food and health—the science of 
nutrition—and in the application of this new scientific 
knowledge to the production and distribution of more food 
of better quality to the public as a whole. Thus, food 
industry, as we know it, can be regarded as a parallel 
development—and a very necessary and important one—to 
the development of food science. Its primary function in the 
community is to make the advances of food science of 
practical benefit to the people as a whole. 

It took a long time, however, for the dreadful conditions 
of the first half of the nineteenth century to change and even 
longer for the effects of these changes on the health of the 
community to become apparent. Nor were these great 
advances made without setbacks and difficulties. 

The introduction of the steel roller mill during the second 
half of the nineteenth century brought about a major change 
in the milling industry. Large scale production of bread 
became possible. The supply of white bread—which always 
seems to be in great demand—could be readily provided. It 
was not appreciated for some time, however, that this change 
in milling practice had significant effects upon the nutritional 
value of the flour produced. The main changes in vitamin 
content have, in more recent times, been corrected by 
fortification. Large scale production inevitably demands 
some level of uniformity of its products if they are to be 
effectively and economically handled. It, therefore, became 
necessary to find some easily applicable means of adjusting 
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the properties of flour to suit the particular uses to which it 
might be put. This problem was solved by the use of improving 
agents. These are relatively mild oxidizing agents which 
achieve in a very short time maturing effects in the flour that 
require several weeks of storage to occur naturally. Apart 
from saving an immense amount of storage space, chemical 
improvers are easily applied and adjusted, according to the 
differing initial properties of the grist. This useful tech- 
nological advance suffered something of a setback about 30 
years ago. One of the main substances used at that time, 
nitrogen trichloride, was shown to cause the formation of an 
antimetabolite, methionine sulphoximine. This was shown to 
cause deleterious effects in some animals, but not apparently, 
in man. Nevertheless, on the basis of this new scientific 
knowledge, nitrogen trichloride treatment of flour was dis- 
continued. Extensive studies have been carried out on 
chlorine dioxide and other improving agents in use today. 
They cause no demonstrable change in the nutritional value 
of the flour, so far as human needs are concerned; they give 
rise to no demonstrable antimetabolites and they can be 
regarded as completely safe in use. 

Milk supplies were unbelievably bad in the first half of the 
nineteenth century. Cows were kept under filthy conditions 
and the milk would not keep long enough for more than 
local distribution. Great improvements occurred during the 
second half of the century. Legislation was introduced 
controlling dairy conditions and the development of the 
railways provided better transport facilities. However, the 
wider distribution of milk also brought troubles with it; 
wider dissemination of milk-borne diseases. Pasteurization 
and other measures eventually brought this problem under 
control, but not until many years had passed. Another 
development in this field that has been steadily gaining 
ground for over a century is the manufacture of condensed, 
evaporated and dried milks, which has now reached a high 
level of efficiency. 

So with most other foods. In the middle of the nineteenth 
century butter was commonly rancid and uneatable; meat 
was often decomposing and sold in filthy markets; fish was 
worse; even drinkable water was not readily obtainable in 
London at the time of the Great Exhibition in 1851. New and 
improved methods of food preservation and transport were, 
however, on the way. Methods of drying foods were being 
used experimentally—the description of many of the early 
products makes unpalatable reading. Dried soups came on 
the market and were quite successful. The use of chemical 
preservatives began to develop with the realization of the 
importance of bacterial spoilage at the end of the century. 
The introduction of chemical preservatives raised questions 
of toxicity; many problems in this field are still with us today 
and require careful study. Canning was introduced at the 
beginning of the nineteenth century, but many of the early 
products, largely used by the Navy and other services, were 
far from attractive. Immense improvements in this field have 
occurred during the last 50 years. Many other developments, 
such as the use of fats to make margarine, and the introduc- 
tion of refrigerated storage and transport, have made their 
contribution to the complete revolution in our food supplies 
which has come about in the last hundred years. : 

What an incredible change there has been! From the* 
restricted range of poor quality food of a hundred years ago 
to the vast choice of first-class food materials readily available 
in every village shop today. There is no difficulty nowadays 
in getting safe water, fresh milk, butter, fruit, vegetables, 
meat and fish, and at a price level which is within the means 
of a great majority. What about the effect of all these changes 
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In the centre Lord Cohen of Birkenhead, President of the 

Royal Society of Health and chief guest of the B.F.M.1.R.A. 

talks to the chairman of Council, Mr. C. O. Barber, during 

the reception. The President of the Association, Prof. A. C. 

Frazer of Birmingham University and shown on the right, 
listens to the conversation. 


on the health of the people? As I have said, some of the 
changes and developments gave rise to new problems; some 
time had to pass before the improved availability of foods 
reached an economic level that could result in betterment of 
the health of the community as a whole. In 1900 the physical 
condition of the mass of people in this country was at a low 
ebb. Rowntree’s description of conditions in York shocked 
all thinking people. The poor level of the general health of 
the mass of the people in England was fully appreciated for 
the first time. Since then, the progress in food science and 
food industry, together with a generally better standard of 
living, has resulted in steady improvement in nutritional 
state. The final effects are only now becoming clearly 
apparent. Malnutrition is uncommon, except in people with 
some underlying disease, or in neglected children or old 

eople. Tuberculosis is much less common and the physique 
of school children has noticeably improved. I saw recently 
some school desks that had to be discarded because they 
were not big enough for the children of today. The effect on 
health of improved food supplies and their better distribution 
is apparent to everyone, but there are no grounds for 
assuming that improvement is yet complete. What we now 
see is just the beginning. 

Of course, many factors have been concerned in the great 
improvement in the standards of living in this country that 
have occurred during the last hundred years. But this story of 
the improvement in food supplies and nutritional standards 
which I have told is the story of your industry, of which, in 
my opinion, you have every reason to be proud. The food 
industry has paid a vital part in the implementation of 
advances in scientific knowledge and in the raising of the 
standards of food available to the community as a whole. 
There are, however, many more problems to be solved; new 
discoveries to be made; new knowledge to be applied for the 
betterment of the community, its food and its health. The 
food industry should press on with the work that it has done 
so successfully over the last hundred years. Let us have even 
more food, let the quality be enhanced even further, let the 
prices be reduced so that wider availability still is possible. 
Even when everything is perfect here, and that is a long way 
off, let us not forget that at the present time more than haif 
of the world’s population are worse off than the English 
peasants of the early nineteenth century. Is it so inconceivable 
that what has happened in England over the last hundred 
years might not be repeated on a much wider scale in other 
parts of the world? I think not. To my mind it is a worthy 
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challenge to all concerned with food—to work for the 
banishment of hunger and malnutrition from the face of 
the earth. 

One might imagine that all concerned with an industry 
whose development and progress has been so clearly depen- 
dent upon the results of scientific research would be firm 
supporters of research in all its forms. Strange to say, this is 
not the case. There are many people in the food industry 
who do not consider that scientific research is essential to the 
industry, who do not give it full encouragement and support, 
and who would like to apply severe restrictions to the type of 
research financed and sponsored by the food industry. It 
seems to me to be a matter of some importance to attempt to 
understand the point of view of these people and to see 
whether something might be done to get over some of their 
apparent difficulties. 

Perhaps we should first be clear what we mean by the word 
research. All scientific work cannot be included under the 
term ‘research’. Thus, control work in industrial laboratories 
cannot, as a rule, be classified in this way. I think it is wise to 
insist that research must involve some attempt to add to new 
knowledge. The work involved in control studies may be of 
vital importance, but it may not involve any new observation; 
there may be no attempt to add to the store of knowledge; it 
is done as a routine check on materials, methods, or products. 
The first objection that may be made to research is that it is 
high-falutin’ theoretical stuff not closely enough related to 
everyday problems of the industry. 

To understand this problem we must give a few minutes’ 
thought to the old question of fundamental versus applied 
research. A great deal of nonsense is often talked about this 
subject. There are, however, two extremes that can be 
considered. The difference between them is essentially one of 
objective and development. Fundamental work is done with 
the primary objective of adding to the store of new knowledge; 
as One question is answered, so one or more further questions 
emerge; the work is planned to find the answers to these 
questions Seriatim, so that gradually a new structure of know- 
ledge is built up. Such work has no limitations other than 
those of time, the facilities available and the capability of the 
investigators. From the financial point of view it is to be 
regarded as a continuing expense. Given any particular field, 
there is no likelihood of everything there is to know about it 
being discovered within a measureable period of time. 
Applied work, on the other hand, is undertaken to answer a 
specific enquiry ; when the answer to this question is obtained, 
it is quite probable that the investigation will be regarded as 
closed and the work will stop. Such studies may, of course, 
add to new knowledge, but only in a limited way. Such 
undertakings are much more clearly defined and their cost 
can usually be estimated with fair accuracy. Applied research 
is commonly regarded as a time limited commitment. 

It is obvious what the reaction of many administrators and 
those responsible for making budgetary estimates must be to 
these two forms of research. Applied research is predictable, 
controllable and has an obvious objective that is plain to 
everyone; there is no difficulty in deciding whether it was 
worth while or not. Fundamental research, on the other hand, 
has a terrifying vagueness about it; it is impossible to predict 
exactly what may be wanted in the course of development; it 
is a continuing expense and it may be extremely difficult, or 
even impossible, to estimate its true value. Who put much 
value on Fleming’s work on penicillin in the 1930s? No one. 
It was an academic, high-falutin’ research observation! Yet 
it saved millions of lives in the 1940s and changed the face 
of medicine. 
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Whilst I am sure we should not go around trying to put 
‘fundamental’ or ‘applied’ labels on to people’s work, it is 
important to realise that these different objectives and forms 
of development do exist, since they call for quite different 
types of administrative handling. In the case of applied 
research problems, the nature of the enquiry can, indeed 
should, be decided in advance. The problem is then put to a 
scientist, or group of scientists, who devise the ways and 
means for obtaining the answer and carry out the work. This 
sort of procedure appeals to a certain type of scientist who 
may well be in the top flight technologically. If, however, 
fundamental work in a particular field is required, there is 
only one way to get this done effectively. Find a person who 
is keen and competent to do the work. Having found him, 
create the situation in which his work can flourish, and then 
continue to back him as hard as you possibly can. If your 
choice was right, the result will be brilliantly successful; if it 
was wrong, it is likely to be an unfruitful enterprise. The 
mistake is often made of thinking that we always have to deal 
with one extreme or the other. This is not so; there is every 
conceivable gradation between these two extremes. 

So far as the food industry is concerned, your Research 
Association provides an excellent example of a carefully 
adjusted balance between fundamental and applied research. 
They carry much of the work they undertake to as funda- 
mental a level as possible, since this is likely to benefit 
science and the industry as a whole. They also carry out more 
applied studies which are of particular value and interest to 
one section of the industry. Industrial firms themselves 
frequently carry out more applied studies still, which may be 
designed to provide new information only of major interest 
to that particular concern. In general, I think it is fair to say 
that laboratories within industrial concerns, with the excep- 
tion of the very large organizations, tend to carry out work 
that is very much at the applied end of the research spectrum, 
while Universities and Research Institutes should be the 
major centres for fundamental research. Your Research 
Association is the vitally important link that should be in a 
position to encourage and promote fundamental work in 
particular fields in Universities or Research Institutes through 
extra-mural grants and should make this an active liaison 
by pursuing similar fundamental studies within their own 
laboratories. At the same time, through their applied 
research studies and information services, they must main- 
tain the closest link with industry, so that they keep in touch 
with current thought and needs, and bring the latest scientific 
developments into practical use as quickly as possible. Your 
Research Association, as you know, does this; I think it is 
true to say, however, that it could do it more effectively and 
more extensively with great advantage to the industry if it 
received wider encouragement and support. 

Of course, I would not deny for a moment that I am biased 
in favour of fundamental research. | make no apologies for 
that. I have heard it argued that the advances in science have 
been so great during the last 50 years that there is no need to 
bother with any more fundamental work; all we need to do 
now is to concentrate on applying our present knowledge. 
This will keep us busy for a long time. What a dangerous idea 
this is and how unwise! It is, 1 believe, founded on a false 
premise. Thus, every indication in the many problems facing 
the food industry at the present time is that there is a serious 
lack of fundamental knowledge. The amount of basic 
research being done is not too much, or even sufficient—it is 
too little! Even if there was a great plethora of knowledge, it 
would still be unwise to call a halt. The number of major 
contributions to new knowledge is not so great that we can 
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afford intentionally to reduce their number. People with 
original ideas who are able to establish new facts are not so 
numerous that one can knowingly afford to discourage one of 
them. New ideas leading by research to new facts; this is the 
very lifeblood of applied research. The science must be there 
before you can apply it. If you cut off the supply, all that ap- 
plied science can do is to continue to elaborate on the existing 
themes. This has its uses, but it is not progressive. In my 
view, no industry, least of all an active and competitive one 
like the food industry, can afford to be non-progressive, even 
for a short time. I can see how this idea of concentrating on 
application appeals to some people. I must say, however, in 
the most emphatic terms, that I am sure that the implementa- 
tion of any such policy would be disastrous. The food 
industry should support fundamental work more than it does 
at the present time and to the limit of its ability; this way 
progress lies. The more applied aspects will never be 
danger and can safely be left to look after themselves. 

But, you may say, why should the food industry be expected 
to foot the bill? If this is all so important for the community, 
why shouldn’t the Government pay? What a splendid idea 
or is it? First of all I must say that I consider that the food 
industry has a real responsibility to the community. In some 
industries, perhaps, making money is the only serious 
consideration. While this, of course, is an important matter 
in the food industry, too—and, indeed, iS a necessary 
condition of survival—there are other aspects that are, to my 
mind, of equal importance. It is the privilege of the food 
industry to provide and distribute a large proportion of the 
nation’s food. This food is fundamental to the health, welfare 
and happiness of every man, woman and child in the country. 
The industry will play a vital part, as it has done in the past, in 
trying to get as much as possible of the best quality food 
available at economic prices to every section of the com- 
munity. Very well, if the food industry have all this responsi- 
bility, should they also have to foot the bill? Let us consider 
for a moment who does pay for research. The money that 
any individual firm pays towards a centralized research fund 
is, of course, in the long run paid by the consumer. There is, 
presumably, a fractional increase in price on the com- 
modities produced. In my view, this is not unreasonable, 
since research supported and financed by the food industry, 
if properly organized, should ultimately benefit the consumer. 
If every firm in the food industry made a reasonable contribu- 
tion to centralized food research, the increase in cost of food 
to the consumer would be immeasurably small and the 
amount of money available for research much greater than 
it is today. Altogether too many people in the food industry 
think of science only in terms of control work or applied 
research; if they give their money to centralized research, 
they want to see a return in the form of answers to specific 
questions. I am entirely in favour of an effective information 
system and the provision of answers to worrying and urgent 
problems; all that I ask is that this should not be done at the 
expense of research of wider interest and greater potential 
value. Why should not the Government pay? In the first 
place, this merely means that everyone pays instead of those 
people who consume the products of the food industry. Since, 
apart from the consumer, it is the food industry that stands 
to gain in every way from food research, it seems reasonable 
that they should meet at least a substantial part of the cost. 
If this is too neavy a burden to be economically absorbed 
within the ordinary limits of trade, then some Government 
subsidy may seem reasonable. In practice, of course, this 
happens, since all contributions from industry to the 
Research Association are matched by funds from general 
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Government sources. It is difficult to conceive a more 
equitable system than that set up by the Department of 
Scientific and Industrial Research in their organization of 
Research Associations. 

Finally, what can be done to improve the liaison between 
science and the food industry? There is, of course, consider- 
able contact through the medium of scientific societies, and 
1 would be the last to suggest that we should add any un- 
necessary meetings to the present formidable list. Neverthe- 
less, | think there is a need for further opportunities for a 
frank exchange of views between scientists working in the 
food science field including its medical aspects, and those 
engaged in the food industry. Meetings organized to bring 
together all the groups involved and to provide an opportunity 
for free discussion of selected current problems might go a 
long way towards bringing about a better appreciation of the 
real problems involved. It is possible that the Research 
Association might play an important part in the organization 
of such meetings, since it is the obvious link between the 
various sciences and the industry. There are, however, many 
ways in which meetings of this sort could be handled. The 
only point that I should wish to put before you today is the 
thought that a closer association might be established 
between scientists working in fields of interest to the food 
industry and those who are actively engaged in the tech- 
nological and productive work of the industry. If the out- 
come of such meetings was only a greater awareness of 
problems of mutual interest and current lines of thought, 
this would be worth while. In spite of all the conferences, 
congresses and meetings, of which there are now an em- 
barrassingly large number, there still seems to be a need for 
planned symposia, or some other form of organization that 
intentionally brings together particular groups of people, 
with a view to fostering a better understanding of common 
problems. 

Each year I have the privilege of addressing my remarks 
to you, who, if I may say so, are those represent: itives of the 
food industry who obviously need no encouragement from 
me, since you are already members and supporters of this 
Research Association. I trust that you will forgive my 
‘preaching to the converted’ in this way, for, as | am sure you 
will appreciate, my remarks are directed through you and 
beyond you at many members of the food industry who, in 
my view, do not give adequate support to food research. 

To summarize the points I have put before you: first, 1 
can recommend a little historical research into the develop- 
ment of Britain’s food supplies over the last hundred years 
to anyone who does not appreciate the immense progress 
that has been made during this period. Second, not only has 
the range, distribution and availability of food for the mass 
of the people been dramatically changed, but there is 
abundant evidence that this has materially improved the 
physical condition of the community as a whole. Third, the 
food industry may be justly proud of the part they have 
played in these developments. Fourth, the development of 
the food industry is based on the application of scientific 
research, and the full support of the industry for research is 
necessary for its continued progress and prosperity. Fifth, this 
research must be both fundamental and applied; your 
Research Association is well placed to maintain the proper 
balance. Sixth, to do this effectively fuller encouragement and 
support for the Research Association from every part of the 
food industry and related industries is necessary. Seventh, 
everything should be done to make the liaison between 
science and the food industry as effective and fruitful as 
possible to all concerned. 
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News from 


SERVICES TO MEMBERS 
The following extracts from letters from 
members speak for themselves: 


Legal Aid 


... the firm by whom I was engaged as 

Chief Chemist and Works Manager, 
underwent a reorganization, due to the 
passing on of its managing director. 
From the newly born directorate | 
obtained a five-year agreement and 
foolishly enough signed it without first 
submitting it to head office for the 
General Secretary's ever ready and 
willing comments. 

‘About seven months later, | was 
served with “notice” terminating my 
services With the firm on the slenderest 
excuse. Notification of my plight was 
immediately sent to Empire House and 
my eyes were gently yet effectively 
opened to the fact that apart from the 
illegality of my dismissal, | should never 
have penned my signature to such a one- 
sided contract. 

‘Within three weeks, after a meeting 
of creditors had been called, it was 
decided to put the company into 
voluntary liquidation and the chances of 
my securing any monetary satisfaction 
seemed, to say the least of it, remote. 

‘After a somewhat protracted period, 
which was nevertheless interesting and 
an education to the legally uninitiated 
like myself, the Liquidator who had been 
appointed began negotiations for a 
settlement. As the firm and its Liquidator 
were situate in the provinces, my case 
was referred to the local agents of the 
B.A.C. Legal Department, with whom I 
had several most cordial and reassuring 
interviews. 

‘Eventually a settlement was agreed 
upon, without my having even to meet 
any of the opposing side, or engage in 
the unpleasant task of appearing before 
an arbitrator. 

“My name as a chemist was cleared. A 
cash settlement has been agreed upon 
and has been partially paid; the agree- 
ment was nullified, and I have been 
presented with a testimonial acknow- 
ledging my work for the Company. 

‘When I obtain a fresh appointment, 
it will be my desire to put into practice 
the lessons I have learned from the 
B.A.C. Legal Aid Department, of vigour, 
human understanding and efficiency, so 
that my usefulness as a servant to my 
future employers may be appreciated, 
and so my ability to help this protecting 
organization will be assured.” 


the British Association 


Thanks for Guidance 

‘I should like to take this opportunity 
of tendering my warmest thanks to you 
and your efficient staff for the way in 
which you have assisted me to change 
over my position to an improved one with 
better security of tenure. At a certain 
point in the negotiations, unless I had 
been guided correctly, | might well have 
lost three months salary, as well as 
jeopardized my standing with the new 
firm. I should like you to publish this 
letter so that young chemists may realize 
the importance of correct guidance at 
the right time, from people experienced 
in negotiations, to the advantage of the 
member concerned. 

‘The value of such a service is in- 
estimable when one considers that a 
false step in the early part of taking up a 
new post may well affect one’s career for 
long periods in the future. 

‘lL enclose a cheque as a small token of 
my gratitude.” 


News from the Sections 





Notts. & Derby 


The Annual Meeting of the Section was 
held at the Moon Hotel, Spondon, on 
the evening of Tuesday, May 26, 1959. 

The following Officers were elected 
for 1959/60: 


Chairman: E. Stonehouse 
Vice-Chairman: R. S. Locke 
Hon. Secretary: A. L. Kennedy 
Hon. Treasurer: A. J. Wesson 
Committee: H. Bates 

E. S. Desborough 

L. H. Jehue 

J. F. Neilson 

F. Hindley 

J. Hawkes 

W. J. Threadkell 
Section Councillors: A. J. Wesson 


E. Stonehouse 


On the conclusion of the ordinary 
business of the meeting the General 
Secretary of the B.A.C.,whowas present, 
gave members a résumé of the work of 
the Association during the past year and 
answered various questions put by them. 

The Hon. Secretary reported on the 
work of the Section Committee during 
1958/59 and mentioned also that during 


of Chemists 


the past two years the Hon. Secretary of 
the B.A.C. Notts. & Derby Section had 
acted as Secretary of the East Midlands 
Joint Chemists Council and had been 
responsible for editing the calendar of 
scientific meetings in the East Midlands. 
This function now passes in rotation to 
the other participating societies 


UNIONIZATION OF UNITED 

STATES SCIENTISTS 
The interest by the AFL-CIO in organ- 
izing scientists and engineers is causing 
considerable interest and comment. 
Walter J. Murphy, editor of Chemical 
and Engineering News, devotes the 
complete editorial of February 23 to the 
subject. Mr. Murphy tends not to favour 
the trends towards unionization, al- 
though he recognizes that there are 
many point sin its favour. He criticizes 
the universities for not giving students a 
strong sense of professionalism, and 
comments unfavourably on those which 
seem to turn out robots of science and 
engineering Without accepting responsi- 
bilities which go with belonging to a 
learned profession. 

Mr. Murphy quotes the characteristic 
error of assuming by implication, that 
membership of unions, and the accept- 
ance of unions as negotiating bodies, 
implies some form of regimentation or 
levelling. He admits, however, that 
many believe that union membership is 
not incompatible with creativity and 
recognition of the truly competent. 

Conditions in the U.S.A. may be 
somewhat different from those in this 
country in some respects, but they are 
identical in the fact that the chemist 
Strives to obtain professional status,and 
as an employee, feels the need for a 
protecting organization. The correspon- 
dence columns of Industrial and Engin- 
eering News have a familiar ring. 
Writers call for a better effort to make 
use of the abilities of science and 
engineers. One correspondent criticizes 
the U.S. Government for ‘not under- 
standing or appreciating those who 
devote their lives to the advancement of 
science and technology.” He criticizes the 
self-interest and political acumen of un- 
educated, unappreciative laymen, and 
comments on salary levels, degree of 
responsibility, interdepartmental wrangl- 
ing, lack of policy, and a loose concep- 
tion of security requirements as matters 
for investigation. 
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Laboratory 


S.LR. Technical Digests—which 

proved so popular among industry 
during an experimental try-out two years 
ago—will return to the field of available 
literature in the next few weeks. 

Over three hundred technical period- 
icals are published in this country— 
usually weekly, monthly or quarterly. 
They describe a vast number of novel 
ideas and new techniques. But only the 
largest organizations, with their own 
information services and libraries, are 
able to digest everything of potential 

value. The average industrial firm 
probably limits its reading to a small 
number of journals concerned with its 
special field of interest. It may miss 
developments in a different field which 
could be applied to its own problems. 

D.S.LR. devotes considerable effort to 
helping industry—especially the smaller 
units—to bridge gaps in scientific “know- 
how’. The Technical Digests should be 
valuable in pin-pointing new ideas and 

at least as important—the sources of 
information about them. 

The Technical Digests will be pub- 
lished monthly as a small compendium 
of ideas, each presented on a separate 
sheet of paper. This method of individual 
treatment should prove popular with 
industrial users, as items of interest can 
so easily be passed to the most appro- 
priate quarter without loss of time by 
general circulation. 

The annual subscription is £3. 3s. Od. 
for sets of 15 items per month. To 
encourage large firms to distribute 
Digests among their staff, a reduction 
will be offered for quantity supplies. 


Britain’s Future 


‘Britain’s future in the next decades will 
be decided in her laboratories and work- 
shops and not on the playing fields of 
Eton’, says the Association of Scientific 
Workers in a new booklet ‘The Rate for 
the Job’, which examines the existing 
wages of scientists and strongly recom- 
mends that they should get a ‘rise’. 

The A. Sc. W. proposals are designed, 
according to the booklet, ‘to redress to 
some extent, the gross under-payment 
which is widespread in industry and in 
many fields of public employment, and 
to provide an incentive for young people 
to enter upon a scientific career.” 

The booklet complains that young 
people are not rushing forward to 
embark on a technical career and that 
many parents are disinclined to make the 
financial sacrifices to enable their 
children to qualify as scientists and 
engineers mainly because of the inade- 
quate regard which our society has for 
scientific workers and the poor career 
prospects open to them compared with 
other professions. 

The ‘Rate for the Job’ also examines 
the impact on Britain’s economic and 
social development, Britain’s need for 
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more scientists and the shortage of 
scientists. It discusses whether trade 
unionism can advance the professional 
status of scientists and quite obviously 
believes that it can. Finally the booklet 
gives recommended minimum salary 
scales for all branches and grades. The 
Association is concerned with the whole 
field, from junior laboratory assistants 
to a senior professor in charge of a 
major scientific undertaking. 

The booklet makes out a clear case in 
support of the claim that earnings of 
scientific workers are inadequate. 

A qualified engineer who before the 
war might expect his salary to rise to 
£600 should today earn about £2,300 
to maintain his position in the light of 
increases in the cost of living and direct 
taxation and to share evenly the 7 per 
cent increase in consumption per head 
which has occurred since 1958. In actual 
fact and in a job of some responsibi- 
lity he can probably expect to receive 
£1,000 to £1,500, reports the booklet. 

By the same reasoning the Association 
concludes that a fully qualified scientist 
or technologist should be earning some 
£2,000 a year by the age of 35, a man 
with less, but still significant qualifica- 
tons £1,500 and a trained assistant 
£1,000. 


D.S.1LR. Annual Report 1958 


The Report of the Council for Scientific 
and Industrial Research for 1958 was 
published on May 6. 

At a press conference, Sir Harry 
Jephcott, Chairman of the Research 
Council, said that in their second year of 
office—the period under review—they 
were taking action on what they had 
found out as a result of a thorough 
survey of many aspects of the Depart- 
ment’s work. 

“We have reached a much clearer 
picture of the way in which the Depart- 
ment should go. One of the main things 
we discovered was that the amount of 
money spent on research at Universities 
was not adequate, and we decided to 
increase our grants for special researches. 
The amount has already been increased 
and by the end of the second five-year 
plan there will be a really worthwhile 
effort.” 

The most interesting aspect of the 
Report was the planning for the second 
five-year plan. D.S.1.R. was exception- 
ally fortunate in being permitted to 
budget for a five year period. It was a 
very valuable arrangement and almost 
essential to Council’s task. Sir Harry 
emphasized, however, that they were 
keeping the plan flexible. 

He recalled that last year Council had 
said that the research effort must be 
increased and the Department had a 
large part to play. “You will notice that 
the Government has acted on this 
recommendation of ours’, he said. 
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“Whereas the Department received £36 
million over the last five-year plan, we 
shall receive £61 million over the second 
five-year plan. This is a handsome in- 


crease, although, of course, one can 
never be satisfied where research is 
concerned.’ 


Dealing with Council’s proposal to 
support valuable research and develop- 
ment ideas in industry, Sir Harry said: 
‘This is an entirely new idea for the 
Department. It is in the early stages and 
I can say little about it at the moment 
but we think that this may turn out to be 
one of the most valuable and exciting of 
our new ideas.” 

He then dealt with criticisms of the 
Research Associations. When the Re- 
search Council said that they would 
report on the Research Association 
movement this was assumed in some 
quarters to imply that the Council 
thought that things were seriously 
wrong with the movement. The Indus- 
trial Grants Committee had now carried 
Out an extensive investigation of the 
movement and of its value to the country 
as a whole. ‘I will leave you to read the 
report,’ said Sir Harry, ‘so that you can 
realize the strength of our feeling that 
the Research Association movement is 
of very great value to the country as a 
whole and to the particular industries 
with which it deals. 

Alexander Popov Gold Medal 
HE Royal Society has been informed 
that Dr. Louis Essen, a Senior 

Principal Scientific Officer at the National 

Physical Laboratory, has been awarded 

the A. S. Popov’s Gold Medal by the 

Academy of Sciences of the U.S.S.R. 

This award is for the most distinguished 

scientific work in the field of radio- 

engineering performed during the period 
from 1956 to 1958. The work of scientists 
from all countries is considered, but this 
is the first time that it has been awarded 
to a scientist outside the Soviet Union. 

The outstanding achievement which 
has won Dr. Essen this recognition has 
been his work leading to the establish- 
ment of an atomic frequency standard 
as a possible basis for the future standard 
of time which would have greater 
precision and be more easily accessible 
than the astronomical standard for the 
purposes of radio-engineering and 
physics. Dr. Essen has also played a 
leading part in establishing that the 
precision of the caesium standard and 
the stability of propagation of low 
frequency radio waves meet the demands 
of improved aerial navigation systems 
which require times and frequencies to 
be compared over very long distances 
with great accuracies. 

The importance of this work was 
recently recognized by the presentation 
to Dr. Essen of the first Wolfe Award, 
given to the research worker considered 
by the Department of Scientific and 
Industrial Research to have made an 
outstanding contribution to the research 
work of the Department during 1958. 
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Flow Inducer 


The W-M_ H.R. flow inducer can be 
applied to the transference of virtually 
any fluid, liquid, emulsion, slurry, cream 
or gas, without modification other than 
its incorporation in a suitable pipe, 
which must be provided anyway. 

It will pump slurries containing, for 
example, aluminium hydroxide, so stiff 
that they will hardly find their own level 
in a vessel, as readily as a corrosive gas, 
for example, chlorine, the special Fluon- 
sleeved pipe being inert to all chemicals, 
acids, alkalis and solvents, whatever 
their pH, with the exception of molten 
sodium and some flourine compounds 
at high temperatures. 

It can be used to generate and hold 
considerable vacuum and it will act as 
an oil-free air compressor. 

There is no cleaning problem at all— 
either water can be pumped through after 
a run or, for rapid change from one duty 
to another, without the possibility of 
contamination, a pipe kept for each 
fluid can be inserted in a minute. 

There are no glands so leakages and 
aeration through them are eliminated. 

There are no non-return valves or 
mechanisms of any kind in the path of 
the fluid and hence nothing to jam or 
corrode. Yet flow can only take place in 
the desired direction. 

All mechanical parts are designed to 
be self-lubricating—the W-M H.R. flow 
inducer requires no maintenance and no 
technical knowledge to operate. It is 
extremely compact and self-contained 
as suitable for the laboratory bench as 
the shop floor. 

Delivery per revolution of the rotor is 


virtually constant so that it can be used 
for dosing and metering operations. A 
pre-set revolution counter with auto- 
matic cut-out can be incorporated if 
required. 

The fluid is not subjected to shear in 
transference—an important considera- 
tion in handling emulsions. 

The unit is self-priming even when dry 

and can be run dry. 

(Manufacturers: The Laboratory Glass- 
blowers Co., Valley Works, Lane End 
Road, Sands, High Wycombe, Bucks.) 


B.T.L. ‘Bara’ Wide Range 
Incubator 


The B.T.L. ‘Bara’ wide range incubator, 
of all-metal construction, is a logical 
development from the previous models 
listed in the B.T.L. range. The new 
model is of the water jacketed type and 
is capable of direct operation at tem- 
peratures up to 80°C. It can also be 
operated at temperatures below ambient 
by passing external cooling water 
through the jacket. 

Typical temperature variations at one 
point in the chamber are 0-4°C. at 
37°C. and + 0-2°C. at 56°C., while the 
maximum temperature differential be- 
tween two points in the chamber is 
1-5°C. at 37°C. and 3-0°C. at 56°C. 
Temperature control is effected by a 
B.T.L. bimetallic regulator operating 
through a Sunvic relay, reproducibility 
at a fixed setting being 0-3°C. 
Accurate temperature setting is achieved 
by means of a control knob with an 





The W-M H.R. flow inducer. 
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The B.T.L. ‘Bara’ wide range incubator 
is of the water jacketed type and is cap- 
able of direct operation at temperatures 
up to 80°C. 
arbitrary illuminated scale of 0-100 
having an effective length of 10 in., used 
in conjunction with a separate calibra- 
tion table supplied with each incubator. 

The control panel, which carries mains 
and heater pilot lights and the illumina- 
ted regulator scale, is recessed into the 
sheet metal case of the incubator beside 
the door, and has a removable Perspex 
cover to protect it from casual inter- 
ference. Above the control panel is a 
recessed illuminated thermometer read- 
ing 0°-100°C. in 0-5°C., which allows a 
check to be kept on the chamber tem- 
perature. The tinned copper chamber, 
204 in. wide 17 in. deep 27 in. 
high, is fitted with runners so that the 
three shelves provided with each incuba- 
tor can be used in any three of six 
possible positions. An inner door of } in. 
toughened plate glass with a magnetic 
latch protects the chamber. The chamber 
jacket allows the circulation of water 
around the top, bottom, sides and back 
of the chamber, giving extremely even 
heating, and the inlet and outlet water 
tubes are of carefully proportioned sizes 
to eliminate overflowing. The top of the 
incubator is fitted with a water level 
indicator, a breather tube for the jacket, 
and a tubulure which allows a second 
thermometer, thermocouple or other 
device, such as a stirrer, to be inserted 
into the chamber. 

The incubator is finished externally in 
ivory stoved enamel, and has an overall 
size of 344 in. wide 244 in. deep 
384 in. high. It weighs 216 lb. empty and 
316 Ib. when operational, the capacity 
of; the jacket being about 10 gallons. 
The incubator is fitted with a 6 ft. lead 
with open ends and can be supplied for 
operation on 100/115 V. or 200/250 V., 
A.C. only, with a mean consumption of 
100 watts at 37°C. and 160 watts at 56°C. 
(Manufacturers: Baird & Tatlock (Lon- 
don) Ltd., Chadwell Heath, Essex.) 
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Manufacturers’ News 


Displays of B.T.L. Equipment in Belgium 
During the VIIth Colloquium on the 
Proteids of Biological Fluids, held at 
Sint Jans Hospital, Bruges, from May 
1 to 3, 1959, Baird & Tatlock (London) 
Ltd. showed a selection from their new 
range of equipment for chromatography 
and electrophoresis at the Apparatus 
Exhibition in the Bruges Concert Hall. 

The Colloquium was attended by 
delegates from all West European 
countries, from Canada and the U.S.A 
and from behind the Iron Curtain. 

The equipment was demonstrated by 
Mr. C. E. Fox of the B.T.L. Research 
and Development Division; he was 
assisted throughout the Exhibition by 
Mr. Zecchini of Armand Dutry & Co. 
Ltd., who are agents in Belgium for 

Baird & Tatlock (London) Ltd. 

The following equipment was shown at 
the Bruges Colloquium: 

1. B.T.L. Fraction Collector: a fraction 
collector of ingenious design which 
delivers accurately measured and clean- 
cut fractions into a continuous belt of 
test-tubes held together by stainless 
steel links, thus combining large capacity 
with ease of handling of fraction groups. 

2. B.T.L. Chromatographic Desalting 
Apparatus: a simple, compact and in- 
expensive electrolytic desalter employing 
ion-exchange membranes to remove 
inorganic salts which would otherwise 
interfere with chromatographic separa- 
tion. Developed from the instrument 
described by J. D. Blainey and H. 
Yardley in ‘Nature’, January 14, 1956, 
3. B.T.L. Equipment for Electro- 
phoresis: comprising three items: the 
horizontal tank, moulded in one piece in 
heat-resistant opal glass, for separations 
on paper, starches and gels, or for 
immuno-electrophoresis: the constant 
current constant voltage stabilized power 
unit, a high-grade electronic unit, com- 
bining the facilities normally requiring 
twoseparate power packs, atacompetitive 
price; and the densitometer, a semi- 
automatic instrument for the rapid and 
convenient evaluation of stained paper 
strips by transmitted light, which can be 
made fully automatic by connecting to a 
chart recorder. 





British Trade Fair, Lisbon 

A representative selection of their latest 
instruments including the Pye Argon 
chromatograph was shown by W. G. 
Pye & Co., Ltd., at the British Trade 
Fair, Lisbon. 

Other instruments on view were pH 
meters, measuring microscopes, precision 
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potentiometers, bridges, “Scalamp’ gal- 
vanometers, test sets, and D.C. amplifiers 
and microvoltmeters. 


Stopcocks and Interchangeable Keys 
G. Springham & Co., of Harlow New 
Town, Essex, sole manufacturers of the 
Interkey range of products, are now 
marketing these with a 3 and 4 mm. bore 
key size. This incorporates all separating 
funnels from 250 cc. to 1,000 cc. inclusive 
and an abridged price list is available on 
request from the manufacturers. 


Personal Notes 
Mr. S. H. Elliott’s Tour 





Mr. S. H. Eliott, Managing Director of 


H. J. Elliott Ltd., has recently completed 
an extended tour of Denmark, Sweden 

Norway and Finland, to visit stockists 
and distributors of the E-MIL brand of 
volumetric laboratory glassware, ther- 
mometers and hydrometers, followed by 
a flying business visit to France. 


Dr. Robert T. Parker 
Dr. Robert T. Parker has been appointed 
head of Aluminium Laboratories Ltd., 
Banbury and Geneva offices in succession 
to Mr. R. D. Hamer. 
Dr. Parker, an Associate of the Royal 
School of Mines, joined the Aluminium 


Limited Group in 1938 and transferred 
to Aluminium Laboratories Limited in 
1946 as Head of the Metallurgical 
Division. In 1950 he became Director of 
Research at the Banbury laboratories. 
He had previously been engaged in 
research with the British Non-Ferrous 
Metals Research Association. Dr. Parker 
is a fellow of the Institution of Metal- 
lurgists and Fellow of the Royal 
Institute of Chemistry. For a number of 
years he has been chairman of the 
Aluminium and Magnesium Industry 
Committee of the B.N.F.M.R.A. and 
chairman of the Aluminium Develop- 
ment Association Research Committee, 
serving also on the Institute of Metals 
Publication Committee, B.N.F.M.R.A. 
Research Board and a number of 
Government Metallurgical committees. 

He is a past-chairman of the Oxford 
Local Section of the Institute of Metals 


Publications 


Scientific and Technical Conferences 
The Department of Scientific and 
Industrial Research Overseas Liaison 
Division, has now issued an addendum 





to List No. 24, Forthcoming Inter- 
national Scientific and Technical Con- 
ferences. 


CATALOGUES, BROCHURES & LEAFLETS 


Received from 


B.D.H. Leafiets.—New entries in the 
catalogue of British Drug Houses Ltd., 
Poole, Dorset, are listed in the May 1959 


issue of their monthly leaflet. These are 
as follows: Organic and _ Inorganic 
Chemicals.—n-Dodecylamine; sodium 


dehydro-acetate; stannic sulphide, and 
thymolphthalein complexone. 

Thermometers.—The catalogue pub- 
lished by J. McKenzie & Son of 40 
Rosoman Street, London, E.C.1., con- 
tains details of the wide range of patterns 
manufactured by the company. Facilities 
for producing all classes of special 
thermometers, glass apparatus, metal 
components, etc., not listed in the 
catalogue are also available and the 
company are pleased to quote for such 
specialized needs on submission of a 
blueprint, rough sketch or similar 
specification. 

Nitrogen Generators.—The Dryer and 
Gas Plant Division of Birlec Ltd., 
Erdington, Birmingham 24, have recently 
issued a catalogue giving details of the 
newly developed range of Birlec nitrogen 
generators. 

Hilger Journal.—The February 1959 
issue of the Hilger Journal (Vol. V, No. 
3) published by Hilger & Watts Ltd., of 
98 St. Pancras Way, Camden Town, 
London, N.W.1. contains articles on 
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spectroscopy and an automatic motor 
drive for plate racking on a Hilger 
Littrow spectrograph, together with 
items of news and abstracts from recent 
Papers. 

Electronic Recorder.—List 186 and 


Supplement *A° published by the Cam- 
bridge Instrument Co., Ltd., 13 Gros- 
venor Place, London, S.W.1. are devoted 
to the Model DE electronic recorder, a 
high-performance instrument of proven 
reliability with a full scale response speed 
of better than two seconds, a minimum 
range of | mV., a sensitivity of better 
than | uV., and an overall accuracy of 
better than — 5 uV. It forms an integral 
part of the company’s complete equip- 
ment for the measurement of tempera- 
ture, gas concentration, pH, conduc- 
tivity of solutions, dissolved oxygen in 
feed water, strip width and thickness, 
radiation intensity, etc., and can be 
supplied for numerous other applications 
in industry and science. 


Hydrometers.—J. W. Towers & Co. 
Ltd., of Victoria House, Widnes, have 
issued a new hydrometer catalogue, No. 
709, which includes details of the full 
range manufactured by the company. 
Price reductions are in force for many of 
the patterns shown. 
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He’s out 
to prove 
something 


} 
i 


Most of us, in our formative years had decided 

views that this gentleman never really deserved laurel leaves 
However, he reached some very sound conclusions 

We have a few theories also,about 

the installation and equipping of laboratories. 

If this is one of your problems, we may be able to help 

in getting that quart into a pint pot 


(Same again, please Miss !) 


GRIFFIN & GEORGE 


The Laboratory Furnishers 


SAIN 


Griffin 





Griffin & George (Sales) Limited, Ealing Road, Alperton, Wembley, Middlesex. (PER 3344) 


A member of the Griffin and George gr 


oup of Companies 


LONDON - BIRMINGHAM - SHEFFIELD - MANCHESTER »- NEWCASTLE-UPON-TYNE GLASGOW EDINBURGH 
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Stabilag Flask Heaters 
—unrivalled in durability, 

service in use and all-round 
performance. The FIRST choice of 
really discriminating laboratory chemists. 


STABILAG FLASK HEATERS 
FOR EFFICIENCY AND SAFETY 


Stabilag claim and can prove to have 
the most efficient heating mantle 
embedying the highest density load, the 
most intimate fitting and the strongest 
heating element with its patented wire 
laying method of construction. 

STANDARD JACKETS (100 m/—200 Iitre) 
74 watts per square inch. 
Temperatures up to 450° C. 

STANDARD ‘HIGH-TEM’ JACKETS 
—for Glass, Quartz and metal vessels. 
Standard loading 20 watts per square inch. 
Temperatures up to 1,000° C. 

HEATING TAPES 
Also available are the Stabilag range of 
Laboratory Heating Tapes in glass and 
refrasil—temperatures up to 1,000° C. 





THE STABILAG RANGE OF LABORATORY EQUIPMENT 
IS NOW AVAILABLE FROM MOST MAIN LABORATORY 
FURNISHERS. 








Manufactured in England by: 
THE STABILAG COMPANY LIMITED Mark Road - Hemel 
Hempstead - Herts - Telephone: BOXMOOR 4481 
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PYRE X 
GLASS 
ANY KEY 
will fit ANY BARREL 


Guaranteed within BSS 
leakage tolerance 


ill details from Sole Manuf 
G. SPRINGHAM & 
HARLOW NEW TOWN 
ESSEX Tel 
The Stopcock Peopl Harlow 24108 


a 


rers 
. 


Co 




















FOUNDED In 1869 





THE HAWKSLEY 
MICRO-HAEMATOCRIT 
CENTRIFUGE 

A new, high- 
speed 
fuge 


centri- 
specially 
designed to 
give complete 
cell packing in 
minutes 
using a micro 


five 


quantity of 
capillary or 
venous 





blood. 


Your usual supplier of Hawksley products 
will gladly give full details 


HAWKSLEY & SONS LIMITED 
LONDON, ENGLAND 
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SWI FT MULTI-PURPOSE "MICROSCOPE 


A fine microscope available in student or 
research form which will accept any standard 
optical equipment yet which incorporates 
elegant polarization facilities. 


The analytical value of polarized light has 
long been utilized by chemist, pharmacist, 
biologist and mineralogist alike, but here we 
wish to stress the ability of simply-inserted 
accessories to reveal information whose value 
may be greater because unsuspected. 


The polarizing elements also provide a 
simple means of light control without modifi- 
cation of the critical set-up, and inexpensive 
wave plates can be inserted not only for 
diagnosis, but to provide brilliant colour 
contrasts. 


The advantages of the polarizing attach- 
ments in this comprehensive and versatile 
microscope far outweigh the smali extra 
cost. Every microscopist should ensure that 
these informative devices are at his fingertips, 
and in an instrument that will extract their 
greatest value. 





The potentialities of the Model P are described in Sections B, D, E and F of our 
general catalogue. 


JAMES SWIFT & SON LTD. 113-115 CAMBERWELL ROAD, LONDON, S.E.5 RODney 5441 


RUGGEDNESS 


Ruggedness is the keynote of this magnet. 


The stability and accuracy are maintained 






£ 


under the most arduous conditions. 
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4 in. Type ‘A’ air cooled (to Clarendon Laboratory design) 





27 in. long x 12 in. wide x 17 in. high, net weight 54 cwts 
High Performance ELECTROMAGNETS 
MAXIMUM MINIMUM 
@ Efficiency ®@ Cost 
@ Field Strength @ Size 
@ Homogeneity @ Weight 
@ Accessibility @ Remanence 





For full details write to: 
NEWPORT NEWPORT INSTRUMENT (Scientific & Mobile) LIMITED 
INSTRUMENTS NEWPORT PAGNELL - BUCKS - ENGLAND 


Telephone: Newport Pagnell 401/2 
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Literature is now available on our NEW 
ADELPHI AMPOULE FILLER (illustrated) and 
AMPOULE SEALER with provision for Oxygen. 


Our latest machines 
also include a NEW 
CHEMIX MIXER with 
adjustable shafts and 
paddles, and a multiple 
NEEDLE CLEANSING 
MACHINE. 


Please ask for details 
of these and our range 
of equipment. 








ADELPHI MANUFACTURING co. Lr. 


Pharmaceutical and Laboratory Equipment Specialists 
20/21 Duncan Terrace, London, N.1 
TERminus 2959 & 9459 


end runner 


Available with four mortar sizes, 
7 in., 10 in., 15 in. and 20 in 
Mills supplied complete with 
electric motor and starter and 
with either ceramic or metal 
mortars and pestiles 


The mortars and pesties are 
interchangeable. A ceramic set 
can be used to process material 
adversely affected by contact with 
metal and a metal set, either high 
grade cast iron or stainless iron, 
can be carried as a spare set for 
use on material for which 
ceramic is unsuitable 





The pesties are arranged to 
either swing clear of or lift out 
of the mortars to facilitate 
emptying or cleaning. 


The No. 0 Model is an 
ideal laboratory unit for 
either dry or wet grinding 
smal! quantities of mater- 
ial. The mortar is 7 in 
diameter x 24 in. deep and 
has a working capacity of 
about 250 grammes 





Write or telephone 
Crawley 25166 for 
List EN 2507 


THE PASCALL ENGINEERING CO. LTD. 


GATWICK ROAD - CRAWLEY - SUSSEX 








EST. 7ECOr 1888 





Specially designed thermometers for alli 
Laboratory purposes. 

Made in accordance with I.P., B.S.1., 
S.T.P.T.C. & A.S.T.M. specifications. 
Short range, short stem, Calori- 
meter and Secondary Reference 
Standard thermometers. 






N.P.L. Certified if fi Precision Hydrometers 
vanuivel A for Density, Specific 
ya Gravity and all Arbitrary 
scales. 
Lk 
yi Glass sheathed Insulated thermo- 
J , meters for Chemical purposes. 
Me Mercury in Steel, Vapour Pressure and 
Ze Bimetallic thermometers. 


G. H. ZEAL wn. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zealdom, Souphone, London 
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Dr. Theodor Schuchardt 


G. M. B. H. & Co. 


MUNICH 13 


FOUNDED 1866 


GERMANY 
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» Sole U.K. Representatives 


JACOBSON VAN DEN BURG & CO (UK) LTD 


Cables JACOBERG LONDON 
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W. WATSON & SONS LTD. 
Barnet, Herts 


OXY-COAL GAS 


INSTRUMENT €ENTRE 





Here the whole world can 

find the finest scientific instruments, 
key information and prompt 

advice concerning : 


* Electronic and nuclear instruments 
* Navigational and survey equipment 
* Optical and ophthalmic instruments 
* Laboratory, medical 
and X-ray apparatus 
* Instruments for 
process control and automation 


* Kinematograph and allied instruments 
* All industrial instrumentation 


THE SCIENTIFIC INSTRUMENT 
MANUFACTURERS ASSOCIATION 
OF GREAT BRITAIN 
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BLOW PIPE 


specially for working 
BOROSILICATE 


GLASSES (Pyrex, 
Phoenix, Hysil, etc.) 


> ae 


central pilot light — 
flame size selected 


INSTANTANEOUSLY 
“Ne Rotating turret 


head for easy jet selec- 







jets and 


tron. 


—@ Auxillary supply 


of oxy coal mixture for 
hand torch 
Minimum <¢ xygen 
consumption 
Maximum economy 
A modern oxy-coal gas blow pipe of sturdy construction evolved through 
years of practical experience in glass manipulation. A nearly silent flame 
from pin point to one capable of working 100 mm. tubing at a flick of the 
turret. To the inexperienced it gives confidence to the experienced it is an 
assurance of efficiency and sucessfully completed work. A unique instru- 
ment for the research laboratory or workshop. Send for leaflet PB/L2. 


Price £21.10.0 





Obtainable only from : 


LV.D. SCORAH M.Sc. sismrrencin 


phone: KINgs Norton 1885 
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Enquiries welcome at all times 
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MICROBIOLOGICAL 
PREPARATIONS 


LABORATORY 
CHEMICALS 











STAINS AND 
REAGENTS 





— catalogues available upon request 
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46-48 PENTONVILLE ROAD, LONDON N.! 


Telephone: Terminus 8006/7 
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Stainless steel 
laboratory ware 


is ideal, being durable, suitable for use with 
most chemicals, and available in an extensive 
range. We are manufacturers 
of all types of stainless steel 
plant for process and labora- 
tory use, and will be pleased 
to receive your enquiries for 
many items of stainless steel 
equipment you may require. 





The Taylor Rustless Fittings Co., Ltd. 


Head Office: London Office: 
Ring Road, 14 Great Peter Street, 
Lower Wortley, Westminster, 
Leeds, 12 London, S.W.1. 


Tel.: Leeds 63-8711/2/3 Tel.: Abbey 1575 














Seal and sell your product 
with BRIGHTLY PRINTED = 
Packaging Tape. Available : Z, SS) 
with filmic, paper or cloth Way 


backing single ply or lamin- BUTTERFLY BRAN? 


SAMUEL JONES & CO. LTD. 


sample coils for testing. 
NEW BRIDGE STREET, LONDON, E.C.4__ Tel. FLEet Street 6500 
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Pubn. No. 251 


R. & J. BECK LTD-69/71 MORTIMER ST. 


LONDON W.1 
Pre-eminent for more than a century 





The FIRST Journal 
in the field of 
AUTOMATION 


Automation is inevitable and its applications have 
already spread through many industries. The 
latest information on new machines, instruments, 
components and accessories is vital to our 
industrial future. AUTOMATION and AUTO- 
MATIC EQUIPMENT NEWS contains author- 
itative articles and all news relating to the 
technical, political, economic and social aspects 
of automation and is published monthly. 


Annual Subscription £2.2.0 
& 


Send your order to 


UNITED TRADE PRESS LTD. 
9 Gough Square, Fleet Street, London, E.C.4 
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| @ ‘ESCORUBBER’ SILICONE RUBBER FILTER ||/PAPERS 
TRANSLUCENT TUBING & BUNGS 
Non-toxic—will withstand repeated dry 
| heat sterilization at 160°C. Have you met Green's 904? 
| ESCO (RUBBER) LTD. 
Manufacturers of Rubber, Silicone Rubber and Plastic Products Very rapid, of enormous wet strength 
2 Stothard Place, Bishopsgate, London, E.C.2 
= and resistant to acids and alkalis. 
MICHROME STAINS Write for price list 18G. 
& Reagents for Microscopy, Histochemistry, etc- 
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“Methods of Analytical iq and omenny” 334 pages a BA RCHAM G REEN LTD. 
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EDWARD GURR LTD., 
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OFFICIAL APPOINTMENTS 


ABORATORY TECHNICIAN 

(male or female) required by Medical 
Department, Government of Swaziland 
for one tour of three years in first 
instance. 

Men. Salary according to experience 
in scale £650 rising to £940 a year plus 
temporary Variable Cost of Living 
Allowance £100/£145 a year (if married) 
or £50/£72 a year if single. Free passages 
for officer and wife and free passages 
for children or allowance in lieu if 
educated outside the Territory. 

Women. Must be single. Salary 
according to experience in scale £500 
—— to £816 a year plus a Temporary 

Variable Cost of Living Allowance 
£38/£63 a year. Free passages. Gratuity 
124 per cent basic salary payable to 
male or female officer. Liberal leave on 
full salary. Candidates must be either 
B.Sc., or A.I.M.L.T. Qualifications in 
Serology, Parasitology, Bacteriology 
and Haematology an advantage. 

Write to the Crown Agents, 4 Mill- 
bank, London, S.W.1. State age, name in 
block letters, full qualifications and 
experience and quote M3C/52678/LAQ. 


SITUATIONS VACANT 


ABORATORY STEWARD for 

supervision of the work of Depart- 
ment of Chemistry Laboratory Staff and 
responsible for organization of labora- 
tory assistance for teaching research 
staff, ordering and maintenance of 
chemicals and apparatus. Applicant 
should possess O.N.C. in Chemistry or 
higher qualification, and have ten years 
experience in general laboratory prac- 
tice. Salary (within the Scale) Grade VII 
£725-£785 p.a. Superannuation. Applica- 
tion forms from Registrar, College of 
Technology, Room 40a, Gosta Green, 
Birmingham 4, on receipt of stamped 
addressed envelope. 


Boston Group Hospital Management 
Committee 
ECHNICIAN (with experience of 
histological or bacteriologal tech- 
nique) required for Group Laboratory. 
Good general experience also required. 
Further details may be obtained from 
the Consultant Pathologist. Locum 
Tenens welcomed. 
Salary £535—£655 p.a. with nationally 
negotiated conditions of service. 
Apply stating age, experience and 
qualifications to Hospital Secretary, 
Boston General Hospital, Boston, Lincs. 


Published by the Proprietors, UNITED TRADE 
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hold themselves responsible in any way for same 


OUNG MAN (21—25 years) re- 

quired by Instrument Manufacturers 
to test and adjust optical instruments. 
Some workshop experience essential. 
Five day week, Canteen and Super- 
annuation scheme. Please write, quoting 
Reference C73 giving details of ex- 
perience, age and salary required, to the 
Personnel Officer, Hilger & Watts Ltd., 
98 St. Pancras Way, Camden Town 
London, N.W.1. 

ABORATORY FURNITURE 

DRAUGHTSMAN required, cap- 
able of producing layout and detailed 
drawings from specifications. Experience 
highly desirable, holiday arrangements 
honoured. Five day week. Pension Fund. 
Apply in writing tothe General Manager, 
Charles Hearson & Co. Ltd., Willow 
Walk, London, S.E.1. 


NOTICES 
A> You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7A Lamb’s Conduit 

Passage, London, W.C.1. 

SERVICES AVAILABLE 

LECTRIC FURNACES—For all 
laboratory and production purposes. 









SPENCER COMPONENTS 


| 5 High Street, Kings Heath. Birmingham 14 








LABORATORY STAINLESS STEEL 
EQUIPMENT AND PROTOTYPES 


Manufactured to 
customer's own requirements 


Welding and Engineering 
Co. Ltd. 


180 Pentonville Road, 
London, N.1 


Telephone: Terminus 3598 





500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex. 


HERMOMETERS, Scientific and 

Industrial, Glass and metal compo- 
nents, enquiries to J. McKenzie & Son, 
40 Rosoman Street, London, E.C.1 
Telephone: Terminus 7533. 





Sole Manufacturers of 

GURR’S 

(Regd. Trade Mark) 
MICROSCOPICAL STAINS 

& REAGENTS 


GEORGE T. GURR, LTD. 
136-138 New Kings Road, LONDON, S.W.6 











FOR SALE 


.T.L. Empire Analytical Balance. 

Set B.T.L. Analytical Weights 100g 
—lg. B.T.L. Open Beam Balance with 
chain drum attachment and weights re- 
cessed in sole, in case. New and unused. 
Offers to Barham & Hughes Ltd., 40 
Anglesea Road, Ipswich. 








LABORATORY CONTROL 
OF DAIRY PLANT 


This book describes in simple 
language the latest and best 
methods for those tests de- 
signed to ensure the maximum 
efficiency, not only of the dairy 
plant itself, but also of the 
various items of auxiliary plant 
which are often neglected. 
While the book is mainly con- 
cerned with laboratory meth- 
ods, information is also given 
about some of the latest de- 
velopments in dairy plant, 
particularly of the new methods 
of heat treatment. 
Demy 8vo. Cloth Bound. 
Fully Illustrated. 
30/- postage free. from 
DAIRY INDUSTRIES LTD., 

9 Gough Square, London, E.C.4. 





PRESS, LTD., 9 Gough Square, Fleet Street, 


London, E.C.4, and printed atc THE GRANGE PRESS, 


Southwick, Sussex. Annual subscription rate 45/- (which includes postage), to be sent direct to UNITED TRADE PRESS, LTD., 9 Gough Square, 


Fleet Street, London, E.C.4, England. 
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* Combination Console. 
Consisting of a stan- 
dard 3’ Instrument 
Rack and two 7U-4 
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Universal Sloping 
Front Instrument 
Case. Type 7U-4 2 
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your starting point... 


. and enjoy the benefit of expert advice backed 
by superb craftsmanship. The unique design and 
clean lines of Datum Instrument Racks and Cases 
will improve the sales of your equipment. 


Lay the foundation of your own success by choosing 


DATUM 


the first name in electronic housing 
equipment. 


SEND FOR OUR CATALOGUE TODAY 





DAVIS & THOMPSOW LTD LT 


WATFORD-BY-PASS, WATFORD, HERTS. GROUP 
Telephone: Watford 26566. Telegrams: Datum, Watford 
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microbiological reagents and media 


Bacto-Dehydrated Media 
for Microbiological Assay of 


VITAMINS and AMINO ACIDS 


These media contain all the necessary nutriments for the growth of specified 
test organisms for the microbiological assay of vitamins and amino acids, 
except for the component under assay. These basal media require only the 
addition of specified increasing amounts of the vitamin or amino acid being 
assayed to obtain a growth response which may be measured by acidimetric 
or turbidimetric methods for the construction of standard curves. The vita- 
min or amino acid content of the material under assay is determined by 
adding appropriate concentrations of the test substance to the basal medium 
and comparing the growth response obtained with that of the standard. 
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BACTO-RIBOFLAVIN ASSAY MEDIUM BACTO-CHOLINE ASSAY MEDIUM 
BACTO-NIACIN ASSAY MEDIUM BACTO-CF ASSAY MEDIUM 
BACTO-THIAMIN ASSAY MEDIUM BACTO-TRYPTOPHANE ASSAY MEDIUM 
BACTO-PANTOTHENATE ASSAY MEDIUM BACTO-LEUCINE ASSAY MEDIUM 
BACTO-B}> ASSAY MEDIUM USP BACTO-METHIONINE ASSAY MEDIUM 
BACTO-CS VITAMIN B;> AGAR BACTO-LYSINE ASSAY MEDIUM 
BACTO-FOLIC ACID ASSAY MEDIUM BACTO-ISOLEUCINE ASSAY MEDIUM 
BACTO-PYRIDOXINE ASSAY MEDIUM BACTO-ARGININE ASSAY MEDIUM 
BACTO-BIOTIN ASSAY MEDIUM BACTO-TYROSINE ASSAY MEDIUM 
BACTO-CYSTINE ASSAY MEDIUM 
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The method employed in carrying stock cultures of the test organisms and 
preparing the inoculum for microbiological assay is important. The following 
media have been developed especially for carrying stock cultures and for 
preparation of the inoculum: 


BACTO-MICRO ASSAY CULTURE AGAR BACTO-B;> CULTURE AGAR USP 
BACTO-MICRO INOCULUM BROTH BACTO-B ;> INOCULUM BROTH USP 
BACTO-NEUROSPORA CULTURE AGAR 


Yj 


BACTO-VITAMIN FREE CASAMINO ACIDS, dehydrated, is an acid hydrolysate of 
vitamin free casein prepared especially for laboratories investigating micro- 
biological assay of vitamins. 
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Over 60 years’ experience assures 


UNIFORMITY - STABILITY - ECONOMY 


Difco Laboratories 


Prompt delivery from U.K stock. Write for Difco Manual and technical 
leaflets to the sole agents: 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester and Glasgow Agents throughout U.K. and all over the world 


complete laboratory service 
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